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ABSTRACT

The Cultural Resource Group of Louis Berger & Associates, Inc. (LBA), has conducted an archaeological data
recovery program for Site 7S-F-68, located in Sussex County, Delaware. This program was sponsored by the
Delaware Department of Transportation (DelDOT) prior to the dualization of U.S. Route 113 between Georgetown
and Milford.

The project research design focused on issues of prehistoric chronology, subsistence, settlement patterns, intrasite
patterning, environmental adaptation, and technology. The principal episodes of site use occurred during the Archaic
and Woodland periods, but there is also evidence that Paleoindian groups visited the site. The first period of frequent
site use occurred during the Early Archaic period (circa 8000 - 6000 BC), followed by a period of infrequent use
during the Middle Archaic (circa 6000 - 3000 BC). The second period of intensive site use occurred during the Late
Archaic (circa 3000 - 1000 BC) to Early Woodland (circa 1000 - 500 BC) periods, followed by sporadic visits during
the Middle Woodland (circa 500 BC - AD 800). Use of the site during the Late Woodland (circa AD 800 - 1600)
may have continued almost until the period of European contact.

The site occupies a low, sandy ridge surrounded by extensive upland wetland areas, and it appears to have been used
on a seasonal basis for procurement and processing of upland game and plant resources. Very little faunal material
was preserved at the site, but flotation samples contained an important early cultigen -- sumpweed (Iva annua) -- as
well as a few other economically important floral resources. A limited variety of features was present within the
site, and only one formal cooking/heating area was identified. There were also a number of informal cooking/heating
areas, as well as tools and activity areas apparently related to plant food processing, tool maintenance, and generalized
processing tasks. -

The artifact assemblage consisted primarily of lithic tools and debitage, together with a small amount of pottery.
Analysis of the lithic assemblage focused on issues of technology, function, style, and raw material selection and
procurement. An extensive program of residue analysis was also undertaken. Located in the Mid-Peninsular
Drainage Divide zone, the site vicinity lacks a source area for lithic raw material; nonetheless, analysis indicated that
the groups that visited the site made extensive use of cobble deposits that were scattered throughout the Delmarva
Coastal Plain.

The site also contained a small family cemetery used during the late eighteenth century. DelDOT authorized a
separate excavation program for the human burials, and the excavation and analysis of the cemetery is presented in a
separate report, DelDOT Archaeology Series No. 134 (LeeDecker et al. 1995).
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I

INTRODUCTION

The Cultural Resource Group of Louis Berger &
Associates, Inc. (LBA), has conducted an archaeologi-
cal data recovery program for Site 7S-F-68, located in
Sussex County, Delaware. This program was spon-
sored by the Delaware Department of Transportation
(DelDOT) prior to the dualization of U.S. Route 113
between Georgetown and Milford. The study has
been carried out in accordance with the instructions
and intents of Section 101(b)(4) of the National
- Environmental Policy Act; Section 1(3) and 2(b) of
Executive Order 11593; Section 106 of the National
Historic Preservation Act; 36 CFR 771, as amended;
the guidelines developed by the Advisory Council on
Historic Preservation published November 26, 1980;
and the amended Procedures for the Protection of
Historic and Cultural Properties as set forth in 36
CFR 800. As a recipient of funding from the Federal
Highway Administration, DelDOT undertook this in-
vestigation to comply with federal cultural resource
management policies that require consideration of the
effects of construction on significant historic or pre-
historic resources. DeIDOT's commitment to under-
take this program was formalized in a Memorandum
of Agreement involving DelDQOT, the Delaware State
Historic Preservation Officer, the Federal Highway
Administration, and the Advisory Council on Historic
Preservation.

The proposed dualization of U.S. Route 113, also
known as the Du Pont Highway, will involve new
construction from a point just south of Milford, near
Herring Branch of Mispillion Creek, to just north of
Georgetown, near Route 18. North of Milford, U.S.
Route 113 diverges from Route 1 and runs parallel to,
and midway between, Routes 1 and 13 through
Sussex County. Between Milford and Georgetown,
the existing alignment passes near the towns of
Lincoln, Ellendale, and Redden. The dualization will
provide two additional 12-foot lanes, 10-foot shoul-
ders, and a median area. The existing right-of-way
averages 200 feet throughout the corridor, and for the
most part this is sufficiently wide to permit the new
construction without the taking of additional right-of-
way. Plate 2 illustrates the site location near Redden.

The archaeological data recovery program described
herein follows two earlier survey and site evaluation
studies. Site 75-F-68 was initially identified during a
Phase I archaeological survey of the entire Route 113
corridor between Milford and Georgetown (LecDecker
et al. 1989). The site was identified on a small knoll
which extends westward outside of the highway right-

of-way and to the north where it has been disturbed by
construction of an automobile repair shop.
Following completion of Phase II testing in 1991,
the site was determined eligible for the National
Register of Historic Places (LeeDecker et al. 1992).
Because the site will be destroyed by the planned dual-
ization of Route 113, DelDOT sponsored a program
for mitigation of adverse effects through archaeologi-
cal data recovery.

This report is organized into nine chapters. Chapter
IT outlines the prehistoric context and includes a
summary of the previous work at Site 7S-F-68 and an
overview of regional prehistory. Chapter III, which
describes the site's environmental setting, presents the
results of a geomorphological and soils study of the
site. The project research design, in Chapter IV, in-
cludes a discussion of the principal research issues and
their relationship to the Delaware State Plan for
Management of Archaeological Resources. Chapters
V, VI, VII, and VIII describe the results of the excava-
tions at Site 7S-F-68, including a discussion of the
features (Chapter V), a discussion of site formation
processes and cultural components (Chapter VI), the
artifact analyses (Chapter VII), and the floral and fau-
nal analyses (Chapter VIII). The concluding chapter
summarizes the results of the study according to the
principal research topics and relates the findings to re-
gional prehistory and issues identified in the State
Plan for Management of Archaeological Resources.

Fieldwork for the data recovery program was carried
out over a six-week period from April 20 to May 1,
1992. The excavations were completed by a field
team that included, at times, as many as 14 persons.
The excavation strategy consisted of three principal
components: (1) excavation of block areas centered on
productive areas of the site identified during the Phase
11 fieldwork (2) exploratory excavations to provide a
better spatial sample of the site area, and (3) expan-
sion of block areas to recover significant features and
deposits expected to be identified during the ex-
ploratory excavations. Altogether, the Phase II ex-
cavations involved a total of 46 excavation units, en-
compassing an area of 173 square meters. The overall
sample from the testing and data recovery phases is
equivalent to approximately 28 percent of the esti-
mated site area within the right-of-way.

During the Phase HI data recovery excavations, five
historic human burials were identified unexpectedly.
Upon exposure of human remains, a report was filed
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with the Bureau of Archaeology and Historic
Preservation, and the human remains were left in
place. In November 1992, LBA was authorized to
begin excavation of the historic burials. After excava-
tion of the five previously known burials, topsoil and
pavement were stripped from adjacent areas to identify
addidonal interments. Four additional human burials
and two dog burials were identified, and these feamres
were excavated immediately after exposure. DelDOT
authorized preparation of a separate report dealing
with the cemetery at Site 75-F-68 (DelDOT Series
No. 134; LeeDecker et al. 1995).

The research findings from this study focus on issues
of prehistoric chronology, subsistence, settlement
patterns, intrasite patterning, environmental adapta-
tion, and technology. The site-specific chronology
indicates that the principal use of the site occurred
during the Archaic and Woodland periods, but there is
also evidence of Paleoindian use of the site. The ini-
tial period of frequent site use occurred during the
Early Archaic period, followed by a period of infre-
quent use during the Middle Archaic. A second period
of frequent use of the site occurred during the Late
Archaic to Early Woodland periods, followed by spo-
radic visits during the Middle Woodland. Use of the
site during the Late Woodland may have continued

almost unti] the period of European contact.

The site occupies a low, sandy ridge surrounded by
extensive swampland, and it appears to have been
used on a seasonal basis for procurement of upland
game and plant resources. Very little faunal material
was preserved at the site, but flotation samples con-
tained evidence indicating use of an important early
cultigen--sumpweed or marsh elder (Iva annua)--as
well as a few other economically important floral re-
sources. A limited variety of features were present
within the site, and only one formal cooking/heating
area was identified. There were also a number of in-
formal cooking/heating areas, as well as tools and ac-
tivity areas apparently related to the plant food pro-
cessing, tool maintenance, and other generalized pro-
cessing tasks.

The site's prehistoric assemblage includes nearly
6,500 items, including pottery and lithic tools and
debitage, all of which have been cataloged in a com-
puter database. Lithic analysis focused primarily on
issues of technology, function, style, and raw mate-
rial selection and procurement. An extensive program
of residue analysis was also undertaken. Located in
the Mid-Peninsular Drainage Divide zone, the site and
surrounding catchment area lacks a direct source for




lithic raw material. Nonetheless, analysis indicated
that the groups that visited Site 7S-F-68 made exten-
sive use of cobble deposits that were scattered
throughout the Delmarva Coastal Plain.

The archaeological collections from the site are cur-
rently in storage at LBA's archaeology laboratory in

East Orange, New Jersey. The field records, original
photographs, and other material related to the site
have also been prepared for storage with the collec-
tion. The artifact collections and associated materials
have been prepared for permanent storage at the

‘Delaware State Museum.




II

BACKGROUND AND PREVIOUS RESEARCH

A. PREVIOUS ARCHAEOLOGICAL STUDIES

Site 7S-F-68 was initially identified during a 1988
survey of the Route 113 right-of-way between
Georgetown and Milford (LeeDecker et al. 1989).
The site occupies a small knoll or low ridge which is
surrounded by extensive low-lying, poorly drained
tracts (Figure 1). There is no nearby surface water,
and a small wetland zone to the south corresponds to
the headwater area of a small unnamed tributary
stream.

During the Phase I fieldwork, two transects of two
shovel tests each were excavated within the existing
DelDOT right-of-way. The shovel tests were placed
15 meters apart and the transects were separated by 11
meters because of the small area within the right-of-
way that appeared relatively undisturbed. One chert
flake was recovered from the ground surface and five
additional flakes were retrieved from two of the shovel
tests. A range of lithic material was present, includ-
ing jasper, ironstone, and quartz, in addition to chert.

Historic material was also recovered from all four
Phase I shovel tests. This material included a delft-
ware sherd, a square-cut nail, and amber bottle glass.
Unidentifiable metal and flat glass were noted in two
of the shovel tests but discarded in the field. Based on
late nineteenth-century and early twentieth-century
maps, the survey area was not defined as having po-
tential for an historic occupation, and the initial sur-
vey did not identify any evidence of an historic struc-
ture or foundation associated with the site.

The 1991 Phase 11 evalvation consisted of site-spe-
cific historical research and more intensive archaeo-
logical examination, including the excavation of addi-
tional shovel tests and test units. A complete chain
of nitle was prepared, and the 4 Phase I shovel tests
were supplemented by 24 Phase I shovel tests and 12
test units. With one exception, the Phase II test
units measured 1x2 meters in plan. The Phase II test-
ing began with the extension of a grid over the site
area, aligned with the highway right-of-way, and
shovel tests were placed at 6-meter intervals according
1o a systematic unaligned pattern. The site occupies a
low knoll that slopes down to a small wetland area,
and it has been downcut on the east by the highway
and on the north by a gravel and shell driveway lead-
ing to the automobile repair shop. The shovel test-
ing suggested that the site area extends outside the
right-of-way to the west, but the owner of the adja-

cent property would not permit archaeological testing
on his land. Based on the Phase II testing, the site
was estimated to cover an area measuring approxi-
mately 35 meters north-south, extending at least 20
meters west from the shoulder of Route 113 (Figure
2).

The Phase II excavations demonstrated that the soil
stratigraphy was relatively straightforward, consisting
of a plowzone (Ap-horizon) that overlay a weathered
subsoil. The soils consisted primarily of fine sands,
with some mottling and argillic development visible
in the lowermost levels. In the most elevated area of
the site, the A-horizon was severely truncated, while
the downslope area exhibited a much more massive
organic surface soil. The shovel testing indicated that
the prehistoric materials were most concentrated in
the more elevated portion of the site, with decreasing
densities in the northern downslope area near the wet-
land. Prehistoric materials were recovered from
depths of more than one meter.

Features identified during the Phase II fieldwork in-
cluded a dog burial (Feature 1) and a charcoal concen-
tration (Feature 2). The dog burial was located at the
northern periphery of the site and within the gravel
driveway area leading to the automobile repair shop.
The deceased animal had been placed in a shallow
rectangular shaft; aside from the skeleton, the burial
pit fill was culturally sterile except for a quartz pro-
jectile point. It is believed that the dog burial is an
historic or modern feature, notwithstanding the pres-
ence of a prehistoric projectile point. Feature 2 was a
concentration of charcoal identified immediately be-
neath the plowzone. No artifacts were recovered from
the feature during excavation; however, four liters of
soil were retained for flotation processing. A 3.0-gm
sample of charcoal from the feature yielded a radiocar-
bon date of 1140 + 60 years BP (Beta-46395), which
falls in the terminal Woodland I period. The feature
probably represents a cooking area, although there
was little associated fire-cracked rock that would sug-
gest use as a dry roasting hearth. Aside from char-
coal, the flotation samples did not contain any charred
botanical material that would provide information re-
garding the site's prehistoric environment or the sub-
sistence practices of the site occupants.

The Phase II artifact collection contains both prehis-
toric ceramics and lithics. A total of 27 prehistoric
sherds were recovered, including both shell- and
sand/grit-tempered wares. As a whole, the ceramics
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were poorly preserved, and few of the sherds exhibited
identifiable surface decoration. One rim sherd was
identified in the collection, but none of the sherds was
large enough to permit a determination of vessel
form. The shell-tempered ceramics may all be placed
within the Townsend series, indicating occupation of
the site during the Woodland II period. The sand/grit-
tempered ceramics were not identifiable as to specific
ware group, and they are considered only a general
Woodland period indicator.

The Phase II lithic assemblage contains a broad range
of artifact types and raw materials. Although domi-
nated by cryptocrystalline materials (jasper, chert, and
chalcedony), the assemblage also contains appreciable
amounts of quartz and quartzite, which are widely
available in secondary cobble deposits throughout the
Coastal Plain. Jasper, chert, and quartz account for
the majority of the chipped-stone tools, but there are
also some bifaces made of argillite, chalcedony, and
rhyolite.

The bifacial implements include 13 projectile points,
most of which are complete enough for typological
identification. Two of the points resemble the St.
Albans point type (Broyles 1971), which is an Early
Archaic diagnostic. A third possible Early Archaic
point is represented by a heavily beveled and resharp-
ened quartz blade fragment. Late Archaic use of the
site is indicated by the recovery of single examples of
Otter Creek (Ritchie 1971), Halifax (Coe 1964), and
Teardrop (Kraft and Blenk 1974) points. However,
the chronology for the Archaic period is not well de-
veloped in Delaware, and it is possible that the Otter
Creek and Teardrop points extend back into the
Middle Archaic, while the Halifax point type may ex-
tend into the Woodland I period. Four points in the
collection resemble the Rossville point type (Ritchie
1971), which appears in Delaware after circa 500 BC.
One jasper Jack's Reef comer-notched point (Ritchie
1971) and an untyped stemmed point made of jasper
also date to the Woodland I period. Other bifaces in
the collection include 2 middle-stage bifaces and 4
unidentifiable fragments. The unifacial tools include
1 endscraper, 3 utilized flakes, and 1 retouched flake.
These tools suggest a range of generalized processing
or maintenance tasks. A single pitied cobble may be
indicative of plant food processing activities. Lithic
production tasks are well represented by cores and deb-
itage.. The majority of the cores exhibit bipolar pro-
duction, a technique that permits maximum exploita-
tion of available raw material. The various types of
debitage in the collection indicate that the full range
of the lithic reduction sequence was carried out at the
site, from initial decortication and early reduction to
bifacial thinning. Fire-cracked rock, indicative of
cooking or heating activities, is represented primarily
by quartzite, with minor occurrences of ironstone,

quartz, siltstone, and sandstone.

The Phase II testing indicated that Site 7S-F-68 was
used repeatedly during the Archaic and Woodland peri-
ods of prehistory. The site would be classified as a
procurement site or microband base camp (Custer
1984), by reason of its environmental setting and
small size. Archaeological criteria for identification
of procurement sites and microband base camps are
not well developed, but existing prehistoric settle-
ment pattern models (Custer 1984) indicate that these
site types are typically located on knolls or well-
drained soils adjacent to wetland areas or low-order
streams.

The recovery of a delftware sherd during the Phase I
survey aroused interest in the site's historic compo-
nent. During the Phase II fieldwork, a small amount
of additional historic material was recovered, but
analysis indicated that the historic deposits represented
a combination of modern litter and sheet refuse asso-
ciated with a farmhouse that faces Route 213, which
is the old Georgetown-Milford Road. The title search
indicates that the site area was historically associated
with the farmhouse facing Route 213, and that struc-
ture is located roughly 150 feet from the site area (see
Figure 2).

The site's Phase 11 historic assemblage is dominated
by bottle glass, much of which is attributable to lit-
tering. Seven additional delftware sherds were recov-
ered during the Phase II excavations, but otherwise
the historic ceramic assemblage consists entirely of
whiteware, ironstone and yellowware. The Mean
Ceramic Date (South 1977) for the assemblage is
1850.2, which is markedly earlier than dates obtained
for the other historic sites tested along U.S. Route
113. Without delft, the site's Mean Ceramic Date is
1897.5 and consistent with the other tested historic
sites along Route 113. The presence of delft in the
assemblage would be suggestive of a colonial occupa-
tion, but there is little else in the assemblage to sup-
port assignment of a seventeenth- or eighteenth-cen-
tury date. Other than one heavily worn gunflint, no
material that would suggest an early historic occupa-
tion was recovered. Another notable aspect of the
historic assemblage is the presence of shell button
wasters; similar deposits have been noted at several
other sites along U.S. Route 113. Shell button
manufacturing was one of Sussex County's important
industries, and was carried out in both industrial and
domestic settings. At Site 7S-F-68, this material
was in a pavement context, and it was not considered
archaeologically significant (LeeDecker et al. 1992).

B. REGIONAL PREHISTORY

Custer (1984, 1986a) has divided the prehistory of




Delaware into four periods: (1) the Paleoindian period
(ca. 12,000 BC - 6500 BC), the Archaic period (ca.
6500 BC - 3000 BC), the Woodland I period (ca.
3000 BC - AD 1000), and the Woodland 1I period
(AD 1000 - AD 1650). The European Contact period
(ca. AD 1600 - 1750) marks the final years of Native
American occupation of the area during early
European colonization of the state. While Custer's
chronology  utilizes the traditional
Paleoindian/Archaic/Woodland cultural stages, his
bracket dates differ significantly from those used by
most archaeologists in the surrounding region.
Custer's chronology differs most significantly from
the prevailing regional model in the truncation of the
Archaic period. Most investigators bracket the
Archaic period from roughly 8000 to 1000 BC, and
divide the Archaic into Early, Middle and Late subpe-
riods. Custer includes most of the Early Archaic pe-
riod (circa 8000 - 6000 BC) in the Paleoindian period,
and he subsumes the Late Archaic period (circa 3000 -
1000 BC) into the Woodland I period. Issues related
to prehistoric chronology are discussed in more detail
in Chapter IV.

The Paleoindian period marks the initial occupation
of the state by small groups of nomadic Native
American hunters and gatherers. Their presence coin-
cided with the amelioration of late Pleistocene glacial
environmental conditions throughout eastern North
America and the beginning of early Holocene condi-
tions: that 1s, cold temperatures and alternating peri-
ods of wet and dry conditions. The economic system
of the Paleoindians was based largely upon the hunt-
ing of large, cold-adapied animals, including both mi-
gratory and nonmigratory species. Although direct
evidence of Paleoindian use of nonmammalian food
resources is lacking in the archaeological record of
Delaware, paleoenvironmental data indicate that their
exploitative territories included habitats in which
plant foods and other edible resources were available.
Palynological and geomorphological data suggest that
the vegetation in Delaware during the Paleoindian pe-
riod consisted of a mosaic comprised of deciduous and
boreal forests and grasslands that would have provided
graze, browse and shelter for a variety of small and
large mammals. In conjunction with various surface
water settings, these habitats would have been focal
points for Paleoindian foragers.

Custer, following Gardner (1974 et seq.), views the
Paleoindian settlement pattern as highly focused on
sources of high-quality lithic material. Based on
Gardner's work on the Flint Run complex, Custer de-
fined a variety of Paleoindian site types: quarry sites,
quarry reduction stations, base camps, base camp
maintenance stations, outlying hunting sites, and iso-
lated point finds. Custer discusses two alternative
Paleoindian settlement pattern models that would re-

flect differential regional distribution patterns of lithic
raw material. The cyclical model would be most ap-
plicable to settings that contain a single lithic source
area, while the serial model would be applicable in
territories that include a number of widely separated
sources.

The stone tool kit of the Paleoindians was character-
ized by a limited number of bifacial and unifacial im-
plements that suggest heavy emphasis on the pro-
curement and processing of animal resources. These
implements include projectile points, hafted and un-
hafted knives, scrapers, and less formalized flake
tools. Of these, the fluted point is the diagnostic
hallmark of the Paleoindian period. Other point
styles indicative of the later part of this cultural pe-
riod include both unfluted triangular forms and
notched and stemmed points. The distributions and
environmental settings of Paleoindian sites and iso-
lated point finds suggest that these people maintained
a way of life that consisted of relatively frequent
movements of single or multiple family groups to
and from resource-rich habitats. It appears that this
basic subsistence/settlement strategy persisted with
only minor variations for approximately 5,500 years.

Custer has identified a concentration of Paleoindian
sites along the Mid-Peninsular Drainage Divide of the
Delmarva Peninsula, a physiographic unit that en-
compasses the 7S-F-68 site area. Using modern
LANDSAT imagery, it was found that Paleoindian
site loci were strongly correlated with poorly drained
or swampy areas. The Hughes complex in Kent
County exemplifies this Paleoindian site distribu-
tional pattern. This complex includes a series of six
surface finds located on low, well-drained knolls
within or adjacent to a large freshwater swamp and
other poorly drained areas (Custer 1986a:49-51).

The Archaic period is characterized by a series of
changes in prehistoric Native American technologies,
subsistence, and settlement. These shifts are inter-
preted as gradual human responses to the emergence
of full Holocene environmental conditions. The land-
scape was dominated by mesic oak and hemlock
forests. Reductions in open grasslands brought about
by warm and wet conditions resulted in the extinction
of certain cold-adapted grazing animal species (i.e.,
caribon and bison) that were the favored prey of
Paleoindian groups. An alternative interpretation is
that these vegetational changes were favorable to
browsing animals such as deer which flourish in for-
est settings (Custer 1984, 1986a).

A rise in the sea level and an increase in precipitation
at the beginning of the Holocene would have facili-
tated the development of inland swamps within the
Mid-Peninsular Drainage Divide. At this time,




Native American populations in these locales shifted
from the more hunting-oriented foraging pattern of
the Paleoindian period to one in which plant foods
became a more important part of their economies. In
southern Delaware, large swamp habitats such as
Cedar Swamp and Burnt Swamp would have served as
locations for the first large residential base camps,
possibly occupied by several different family groups.
Associated with these larger group camps are more
numerous and smaller procurement sites situated in
various settings that would have been favorable for
hunting and gathering activities during different sea-
sons of the year.

Based primarily on the work of Gardner (1978 et
seq.), studies by Custer define three types of Archaic
sites: macroband base camps, microband base camps,
and procurement sites. The three site types are dis-
tinguished primarily by their environmental settings,
the size of the occupant group, and the range of activ-
ities carried out at the site. Macroband base camps
are located in settings that afford access to the greatest
range and quantity of resources, and they exhibit evi-
dence of occupation by relatively large groups that
carry out a broad range of activities. Procurement
sites represent the opposite end of the Archaic site
type continuum. They exhibit evidence of occupation
by small groups that carry out a limited range of ac-
tivities, and they are located to afford access to a spe-
cific resource (Custer 1984, 1986a).

Archaic tool kits differ from those of the Paleoindian
period in that they include a number of artifacts in-
dicative of plant food processing (i.e., grinding im-
plements and stone mortars). Although Archaic
groups in Delaware appear to have been less mobile
than the preceding Paleoindian populations, they were
more mobile than later Woodland period groups. The
sizes of Archaic exploitative groups seem to have
fluctuated seasonally and with the availability of food
resources.

Based upon palynological and geomorphological data
from the Middle Atlantic region, the Woodliand I pe-
riod has been described as a time of "dramatic change
in local climates and environments” in which "a pro-
nounced warm and dry period” (i.e., a mid-postglacial
xerothermic) began at approximately 3000 BC and
persisted to approximately 1000 BC (Custer and
Bachman 1984). During that period, the mesic oak
and hemlock forests of the Archaic were replaced by
more drought-resistant (xeric) oak and hickory forests
and more abundant grasslands. Although these condi-
tions effected the drying up of some interior streams,
continued sea level rise resulted in the creation of
highly productive and large brackish water marshes in
coastal areas. In essence, the xerothermic is hypothe-
sized to have effected shifts in the distributions of

plant and animal species and the establishment of new
resource-rich settings in some areas of the state.

In turn, these proposed shifts in climate, environmen-
tal conditions, and resource distributions are believed
to have resulted in radical changes among resident
prehistoric Native American populations in the study
area, including a trend toward greater sedentism and
more complex systems of social organization and in-
teractions. For example, major river floodplains and
estuarine swamp habitats became the primary resource
zones and the locations of large residential base camps
occupied on a multi-seasonal or year-round basis.
Such sites are particularly prominent in northem
Delaware; they include the Delaware Park Site, the
Clyde Farm Site, the Crane Hook Site, and the
Naamans Creek Site. Artifact assemblages and fea-
tures from these sites suggest intensive utilization by
prehistoric populations and a trend toward more seden-
tary lifeways. In southern Delaware, there was an in-
crease in the utilization of shellfish in the coastal ar-
eas, concurrent with an inland shift in the locations of
macroband base camps along the tidal drainages.
Within the Mid-Peninsular Drainage Divide zone,
there is little evidence that site distribution patterns
changed from the preceding Archaic period (Custer
1984, 1986a).

Custer has observed that the Woodland 1 settlement
pattern is characterized by a reduction in the number
and variety of site locations utilized, although the
three primary site types established during the Archaic
period--macroband base camps, microband base
camps, and procurement sites--continued into the
Woodland period. However, Custer notes that
Woodland period macroband base camps were signifi-
cantly larger than Archaic macroband base camps, and
there is some regional variation in the settlement pat-
terns in various physiographic zones.

The tool kits of Woodland I groups are generally sim-
ilar to those of the Archaic, with the addition of such
items as heavy woodworking tools, soapstone and ce-
ramic containers, broad-bladed points, and netsinkers.
The increased abundance of plant processing tools
over the preceding period suggests more intensive uti-
lization of plant foods, which by the end of Woodland
1 tmes may have approached the level of productive
intensification. The presence of non-local lithic ma-
terials such as argillite, rhyolite, and soapstone are in-
terpreted as indicators of incipient regional trade and
exchange networks. Soapstone and ceramic vessels
are viewed as items that facilitated more efficient food
preparation and storage of surplus foods. Pit features
employed for food storage and the remains of prehis-
toric dwellings have been documented at the Delaware
Park and Clyde Farm sites in northern Delaware.




The inferred reduction in overall group mobility, the
presence of certain artifact types indicative of intensi-
fied resource processing, the possible generation of
food surpluses, the presence of artifact caches, and the
possible existence of increased interregional exchange
networks as inferred from the presence of nonlocal
lithic raw materials are interpreted as indicators of the
initial development of ranked social organization as
opposed to earlier egalitarian systems.

The Woodland H period within the Middle Atlantic
region is marked primarily by the development of
horticulture and increased sedentism. During this pe-
riod, settlements became larger and more permanent
and tended to be located adjacent to areas with easily
worked floodplain soils. This period is also character-
ized by an attenuation in the interregional trade and
exchange systems. The shift to agricultural food pro-
duction effected important changes in the Woodland II
settlement pattern, although the settlement pattern in-
cluded the basic site types established during the
Archaic period--macroband base camps, microband
base camps, and procurement sites. Two Woodland I
complexes have been defined for Delaware. In south-
ern Delaware, the Slaughter Creek complex is charac-
terized by the presence of Townsend ceramics, trian-
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gular projectile points, large macroband base camps
and possibly fully sedentary villages with numerous
food storage features. Most major sites assigned to
the Slaughter Creek complex have been identified in
the Delaware Shore, Mid-Drainage, and Coastal/Bay
physiographic zones of southern Delaware. Current
Slaughter Creek complex settlement models indicate
that the Mid-Peninsular Drainage Divide Zone would
have been used for special resource procurement sites
(Custer 1984, 1986a).

The European Contact period is marked both by the
nitial contact between the Native American inhabi-
tants of Delaware and European colonists and the sub-
sequent total collapse of traditional native lifeways
and socio-political organization. The picture is further
complicated by the paucity of sites dating to this im-
portant period within the state. However, historical
sources indicate that resident Native American popula-
tions had minimal interaction with European settlers
and were subjugated by the Susquehannock Indians of
southern Lancaster County, Pennsylvania. A small
number of descendants of the original Native
American inhabitants of Delaware still reside in the
state today.




II1

ENVIRONMENTAL SETTING

A. PHYSIOGRAPHY AND GEOLOGY

The site lies is within the Atlantic Coastal Plain
Physiographic Province which is generally character-
ized by lowlying, nearly level topography. The
Coastal Plain was formed by the deposition of mate-
rial transported from beyond the Fall Line, and it is
characterized by masses of unconsolidated sediments
comprised of sands, gravels and clays of marine or
fluvial origin. The site occupies a low knoll or ridge
with a maximum elevation of approximately 50 feet
above mean sea level (amsl). Surface elevations in
the surrounding area lie at approximately 45 to 47
feet amsl.

Delaware may be divided into physiographic zones of
similar geography and topography that are useful for
discussion of prehistoric cultural manifestations
(Custer 1986). Site 7S-F-68 falls within the Mid-
Peninsular Drainage Divide physiographic zone which
has been described as the "backbone” of the Delmarva
Peninsula (Thomas 1966:3 in Custer 1986). This
zone is defined by the Atlantic-Chesapeake watershed
line that separates the headwaters of streams that flow
toward the east and empty into the Delaware Bay and
those that flow to the west through Maryland and
empty into the Chesapeake Bay (Ireland and Matthews
1974).

In addition flat topography and slow-moving headwa-
ters of the streams that empty into the Delaware and
Chesapeake Bays, the Mid-Peninsular Drainage
Divide zone is also characterized by swamps sur-
rounded by sand ridges and by bay/basin features
(Custer 1986). The site area is drained by headwaters
and high-order tributaries of the Nanticoke River,
which empties into the Chesapeake Bay. There is no
visible stream channel within the wetland area imme-
diately south of the site.

The surficial deposits in the site area have been identi-
fied as the Columbia Formation, a Pleistocene de-
posit consisting mostly of coarse-textured sediments
that ranges in thickness from less than one foot to
several feet. Landscapes associated with the
Columbia Formation typically exhibit evidence of ex-
tensive reworking during the Holocene. The rise oc-
cupied by the site is most suggestive of a dunal land-
scape form, which is fairly common throughout
southern Delaware. Often located at the margins of
large swamp areas, these dunes exhibit varying sizes
and complex curving forms (Wagner 1982).
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B. SOILS

Site 7S-F-68 lies within the Pocomoke-Fallsington-
Evesboro soils association, which is made up of soils
that are poorly drained with a moderately permeable
sandy loam or sandy clay subsoil and soils that are
excessively drained with a rapidly permeable sandy
subsoil. The site area occupies a small area of
Evesboro loamy sand (loamy substratum, 2-5%
slopes). Evesboro soils are typically coarse-textured
and occupy upland settings, and they are characterized
by excessive drainage (Ireland and Matthews 1974).

The pedological analysis undertaken for this study
(Wagner 1992) included field examination of exposed
profiles as well as laboratory analysis of particle size
distributions and chemical properties. The particle
size analysis strongly supported the dunal origin of
the site's landscape setting, the profiles were domi-
nated by fine and medium sands which are readily
borne by wind.

Particle size distributions for Excavation Units 27 and
32 (Figure 3) demonstrate the range in soil composi-
tion with the site area. Unit 27, located in the more
elevated area of the site with the highest density of
prehistoric cultural material, is most representative of
the site area. In that unit, particle size distribution is
nearly constant with depth. Throughout most of the
site, only very slight soil differences were apparent
with depth.

The Unit 32 profile exhibits greater subsoil develop-
ment as well as a finer-textured substratum, repre-
sented by the Cg horizon. The higher clay and silt
content in the Unit 32 profile probably underlies the
higher portion of the site area, and augering in the
wetland area to the south the site identified a compa-
rable subsoil within a half meter of the surface. This
sandy clay loam substratum appears to have been the
basal deposit upon which the eolian sands were de-
posited during the Pleistocene (Wagner 1992).

Sandy soils typically display weak soil development,
and they are quite susceptible to vegetative denuda-
tion, reworking, and erosion. Natural processes such
as animal burrowing and tree fall also contribute sig-
nificantly to mixing and reworking in sandy soils.
Despite the difficulties of interpreting weathering and
horizonation in sandy soils, the particle size distribu-
tion in the Unit 27 profile suggests two sequences of
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deposition and weathering. The two soil formation
intervals are suggested by the two weathering inter-
vals represented by the Bw-BC and Bw'-BC' horizons.
The lower sequence (Bw'-BC") appears to represent an
earlier interval of soil formation that was subse-
quently buried by a more recent deposition event.
Given the difficulty of estimating the age of weath-
ered substrata in sandy soils, it is suggested that peri-
ods of deposition could be correlated with dry periods.
The lower horizon could then be correlated with the
early Holocene, while the later soil formation episode
could be correlated with a more recent xeric interval
(Wagner 1992).

The bisequal profile seen in Unit 27 is not representa-
tive of the entire site. The more strongly developed
soil of Unit 32 probably correlates with the lower se-
quence of Unit 27, and the lower, more poorly drained
setting of Unit 32 would have afforded more landscape
stability and more favorable conditions for vegetation
during dry periods. Only a single weathering se-
quence was seen in the profiles of Units 48/35, lo-
cated in an elevated area of the site. The single
weathering sequence in this unit probably correlates
with the upper, more recent sequence in Unit 27
(Wagner 1992).

The soil chemical tests for the site are typical of
Coastal Plain soils (Table 1). The soils are strongly
acidic, but despite the presence of a plowzone, there is
little for the application of chemical fertilizers. Unit
27 did exhibit high to very high concentrations of
phosphorous, and this may be associated with the
prehistoric occupation of the site. Application of fer-
tilizer during the historic period could account for the
elevated phosphorous content, but there is no evi-
dence of any associated chemical fertilizer residues.
Phosphorous does not readily move within a soil pro-
file, and elevated phosphorous levels are commonly

TABLE 1: RESULTS OF SolL CHEMISTRY ANALYSIS

associated with prehistoric occupation sites (Wagner
1992).

C. PALEOENVIRONMENT

Given the widespread evidence of human occupation
of the Middle Atlantic Coastal Plain beginning as
early as the Late Pleistocene, a reconstruction of the
regional environmental history should consider at
least the last 11,000 years. The primary factors to be
considered in a local paleoenvironmental reconstruc-
tion are changing climatic conditions and sea levels
which, in turn, influenced the local distribution of
floral and faunal resources. Analysis of fossil pollens
has provided the most direct method for inferring past
environmental conditions. Paleoclimatic conditions
can be inferred from fossil pollen evidence because of
the ecological relationship that exists between biotic
communities and their environment. The analysis of
fossil pollen is used to determine the composition of
past vegetational communities, and using the knowl-
edge of the present relation of climatic variables such
as temperature and moisture to certain plant species
and genera, past climatic conditions are inferred. The
concept of plant succession is the principal technique
for determining past changes in vegetation and, by in-
ference, climate (Ogden 1965:488).

During the Pleistocene epoch, a series of massive
continental glaciers advanced and retreated over much
of North America. Because vast amounts of water
were incorporated into these ice sheets, the sea levels
were 300 to 500 feet lower than at present. The late
Pleistocene was not only slightly cooler than the pre-
sent, but was also characterized by higher levels of
precipitation (Carbone 1976). The generally accepted
marker for the end of the Pleistocene is the beginning
of the glacial retreat immediately following the
Valders substage maximum, which has been dated ra

UNIT DEPTH 0rg.% P K Mg Ca pH
27 0-25 cm 0.8 62 16 8 50 5.0
27 25-37cm 0.5 61 12 7 30 5.0
27 37-71cm 0.2 53 11 5 30 4.9
27 71-85cm 0.1 51 16 12 50 5.2
27 85-106 cm 0.1 26 13 15 70 5.4
27 106-153 cm >0.1 50 9 9 60 57
32 0-32cm 1.4 36 40 15 50 4.9
32 32-47cm 0.8 15 35 6 20 4.8
32 47-60 cm 0.2 8 30 11 20 4.8
32 60-78 cm 0.1 7 26 12 30 4.8
32 78-110cm >0.1 28 12 10 50 4.9
32 110-122 cm 0.3 - 11 32 38 110 4.8

Chemical Tests: Org. % -- percent of organic matter; P -- available phosphorous; K -- potassium: Mg -- magnesium;

Ca -- calcium; pH -- soil acidity.
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diometrically to about 10,500 years BP.

The clustering of a large world-wide sample of radio-
carbon dates indicated that an abrupt climatic shift oc-
curred over a period of a few decades, marking the be-
ginning of the present Holocene epoch (Bryson et al.
1970). As the sea levels rose with the release of the
glacial meltwater, the ancestral Susquehanna River
Valley and the Delaware River Valley were drowned,
and the rising water eventually formed the estuarine
environments of the Chesapeake Bay and the
Delaware.

While data indicate that the sea level has been rising
continuously during the past 12,000 to 14,000 years,
the rate of marine transgression over the Coastal
Plain has varied considerably. In the millenia imme-
diately following the glacial maxima, sea levels rose
relatively rapidly, while in the most recent millenia,
sea levels have been rising at a rate of somewhat less
than one foot per century (Edwards and Merrill 1977).

Amelioration of the glacial climatic conditions that
characterized the Pleistocene epoch led to the estab-
lishment of modern environmental conditions. The
first pollen studies in North America defined a se-
quence of five climatic episodes, differentiated accord-
ing to relative temperature and moisture. This cli-
matic sequence from post-glacial to modemn times in-
cluded five relatively distinct periods: (1) a moist,
cool post-glacial period represented by a maximum of
spruce and fir; (2) a dry, warmer period represented by
a maximum of pine; (3) a more humid and warm pe-
riod represented by beech and mixed deciduous ele-
ments such as oak and hemlock; (4) a warm, dry pe-
riod represented by a maximum of oak and hickory;
and (5) the modern period, more moist and cool than
the preceding period, represented by a mixed deciduous
composition dominated by oak and chestnut (Deevey
1943; Sears 1942).

The biogeographical patterns of the Middle Atlantic
Coastal Plain for the late Pleistocene have not yet
been definitively reconstructed. Detailed paleoenvi-
ronmental syntheses have been completed for the
Shenandoah Valley (Carbone 1976) and the Upper
Delaware Valley (Dent 1979). These studies are use-
ful for understanding regional paleoenvironmental
conditions, however, a reconstruction of local condi-
tions should also consider applicable pollen cores.
For Delaware, Custer (1984, 1986) relies heavily on
Carbone's (1976) work and discusses paleoclimatic
history in terms of an episodic model wherein abrupt,
rather than gradual, changes in climate influenced the
regional biogeography.

There are no available pollen profiles that would be
wholly suitable for reconstruction of the environmen-
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tal history of the 7S-F-68 site area. The environmen-
tal character of the site area vicinity must be inferred
from a consideration of regional conditions such as
overall trends in climate together with the local varia-
tions in altitude, lithology, soils, solar exposure, and
drainage. Dent (1985) has demonstrated that many dis-
tinct plant communities may exist within a geograph-
ically restricted area, depending on variations in alti-
tude, exposure to sunlight, and availability of water.

Custer's (1984, 1986) discussion of the Lower
Coastal Plain paleoenvironmental sequence would be
generally applicable to the site area, as there is scant
information to treat separately the Mid-Peninsular
Drainage Divide physiographic zone. Pollen sam-
ples were recovered from the Dill Farm site, located
in southern Kent County, and these would pertain di-
rectly to the Mid-Peninsular Drainage Divide zone;
however, the Dill Farm sequence does not fully repre-
sent the Late Glacial and Holocene, so that it is of
somewhat limited value. A summary of the regional
paleoenvironmental history, based on Custer's (1984,
1986) statewide synthesis, is presented in Table 2.

For more than 15 years, Carbone's (1976) research in
the Shenandoah Valley has been the principal source
of paleoenvironmental data for archaeologists working
in the Middle Atlantic region. However, a recently-
extracted pollen core from an abandoned stream chan-
nel near the Indian Creek Site (18PR94) in Prince
Georges County, Maryland has provided important
new information for reconstruction of regional prehis-
toric environments in the Middle Adantic Coastal
Plain (LeeDecker et al. 1991). The DB-6 pollen core
from Indian Creek contains a virtually complete
record of the local vegetational succession from the
Late Glacial to the historic period. Seven pollen
zones were defined in the DB-6 core, based on pollen
percentages and influxes of individual species, and the
chronology of the pollen zones was accomplished by
a suite of radiocarbon dates and calculation of sedi-
mentation rates between dated horizons (Brush 1990).

During the Late Glacial period, the climatic patterns
in the region were controlled 1o a large extent by the
presence of the Laurentide ice sheet. The ice sheet
would have prevented incursions of northern Arctic air
in the lower continental region, thereby allowing
somewhat warmer winter temperatures in the midcon-
tinental area. Strong Pacific westerly winds would
have prevailed, and the proximity of the maritime
tropical air mass to the edge of the ice sheet would
have created a zone of intense frontal activity in the
northern unglaciated portions of the Middle Atlantic
region.

Auvailable pollen evidence indicates that the dominant
forest elements were spruce and pine and that nonar




TABLE 2: PALEOENVIRONMENTAL EPiSODES, DELAWARE LOWER COASTAL PLAIN

EPISODE DATES

GENERAL CHARACTERISTICS

Late Giacial 10,000-8,000 B.C.

Pre-Boreal/ Boreal 8,000-6,500 B.C.

Atlantic 6,500-3,100 B.C.
Sub-Boreal 3,100-800 B.C.
Sub-Atlantic 800 B.C.-recent

Mosaic of different vegetational communities; open grasslands within
coniferous forests; deciduous elements present in wetland areas,
etc.; bay/basin features open and active; animals include cold-
adapted megafauna (musk ox, mammoth, mastodon), peccaries,
white-tailed deer, caribouy, elk, beaver, etc.

Reduction of open grasslands and spread of forests dominated by
pine and northern hardwoods; extinction of Pleistocene megafauna
and reduction of habitat for grazing and browsing species

Full appearance of modem environment with warm, moist conditions;
continental climate with marked seasonal differences; widespread
dominance of mesic oak-hemlock forests; modern faunal communities

Warm, dry climate (mid-postglacial xerothermic) at the beginning of
the episode, followed by gradually increasing moisture and cooling
temperatures; spread of grasslands and reduction of oak-dominated
forests

Cooling reduced the moisture stress of the Sub-Boreal, leading to es-
sentially modern conditions; upland forests include a mix of conifer-
ous and deciduous species; reduction of sea level rise permits flores-

cence of estuarine environments in coastal areas

Source: Custer (1984, 1986)

boreal flora, such as grasses, shrubs, and herbs, were
also present. This may be indicative of a mosaic of
vegetational habitats, including open grasslands,
coniferous forests, and deciduous floodplain forests.
The Full Glacial and Late Glacial fauna would have
included a variety of extinct and currently existing an-
imals. Some of the larger animals that would have
been present include browsing mastodon, mammoth,
horse, camel, caribou and white-tailed deer, while the
smaller animals would have included wolf, skunk, ot-
ter, weasel, fox, moles, shrews, squirrels, lemmings,
and mice (Carbone 1976; Custer 1984).

The Late Glacial vegetation in the Indian Creek vicin-
ity, represented by Zone 1 in the DB-6 core, was
dominated by pine and spruce, with alder becoming
more abundant toward the end of the period. Among
the nonarboreal plants, madder, milkwort, and com-
posites were dominant. Cool, floodplain conditions
are clearly indicated by the pollen record.

A rapid shift in the climatic patterns that occurred
circa 10,500 BP marked the onset of the
Preboreal/Boreal episodes. This was marked by an
increase in the duration of southern air masses, an in-
crease in temperatures, and an increase in available
sunshine brought about by a reduction in cloudiness.
By 8000 years BP, the glacial ice mass was still large
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enough to influence air circulation patterns, and
strong westerly winds still prevailed. Regional vege-
tation patterns were characterized by the reduction and
eventual closure of open grassy habitats and the re-
placement of spruce by pine or deciduous species.
The establishment of northern hardwood forests oc-
curred in the Coastal Plain during the Preboreal
episode. The increased temperatures and reduction of
grasstand led to a northern retreat of animals adapted
to grassland and forest-edge habitats, and this
Preboreal/Boreal episode as a whole was characterized
by a reduction in biological carrying capacity. The
disappearance of the Late Glacial vegetational mosaic
may have heightened the importance of wetland areas
to animals such as deer, elk, and moose (Carbone
1976; Custer 1984).

The Preboreal/Boreal episode is represented by Zone 2
in the DB-6 core. Zone 2 is marked by a major in-
crease of birch and a decrease of pine and spruce,
while alder decreases somewhat but remains plentiful.
Oak increases in this zone but remains less plentful
than birch. Goldenrod and arrowwood are abundant
among the non-arboreal taxa. Warming conditions
are indicated by the increase of oak, and the abundance
of goldenrod may be indicative of open areas within
the local landscape.




A sharp reduction in the duration of Arctic air masses
occurred during the Atlantic episode, allowing a con-
tinuous warming trend that was accompanied by an
increase in precipitation. Regional vegetation pat-
terns were characterized by an initial expansion of
hemlock and later of oak. The warm, wet conditions
of this episode may have fostered the expansion of
wetland areas. Modern fauna were established during
this episode, and the principal animals of importance
to human populations were turkey and deer (Carbone
1976; Custer 1984).

Warming conditions are indicated by the pollen com-
position of Zone 3 in the DB-6 core, dated circa 5700-
3000 BC, and this zone also indicates much more
moist conditions. The reduction of pine and birch and
the disappearance of spruce and fir occur in this zone.
Oak, hazelnut, and alder are the dominant arboreal
species, and maple, black gum, beech, ash, and wal-
nut are also present. Cinnamon-fern is the dominant
herbaceous species, and sedges reach their peak in this
zone. The warm, moist conditions indicated by Zone
3 appear to correspond with the early part of the
Atlantic climatic episode; however, the onset of the
Atlantic episode is believed to have occurred circa
6500 BC (Carbone 1976; Custer 1984), somewhat
earlier than the onset of Zone 3 conditions at Indian
Creek.

The postglacial warming trend culminated during the
Subboreal episode. Regionally, the xerothermic con-
ditions led to an expansion of grasslands and the dom-
inance of an oak-hickory forest type. Squirrel and
turkey populations would have benefited from the
dominance of nut-bearing trees, while species intoler-
ant of dry habitats would have declined. Amelioration
of the xerothermic conditions at the close of the
Subboreal permitted the establishment of modern for-
est conditions. The reduction in the rate of sea level
rise that occurred during the Subboreal permitted the
establishment of stable estuarine environments in the
tidal areas of the Coastal Plain.

With the formation of tidal wetland marshes adjacent
to the Chesapeake Bay and the Delaware Bay, the
Delmarva peninsula reached its peak carrying capac-
ity, replete with waterfowl, shellfish, and marine fish
(Carbone 1976; Custer 1984; Wesler 1985).
Essentially modern environmental conditions contin-
ued through the Sub-Atlantic episode, with minor
climatic fluctuations.

The drier, mesic conditions of Zone 4 in the DB-6
core probably correspond to the mid-postglacial xe-
rothermic conditions during the Subboreal climatic
episode. In Zone 4, oak continues as the dominant
arboreal species, and cinnamon-fern reaches its peak.
Pine, hickory, and walnut increase in this zone, while
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alder, birch, and hazelnut decrease. In addition to cin-
namon-fern, abundant non-arboreal taxa include blue-
berry and elderberry, while arowwood and buckwheat
are present in moderate frequencies.

Zone 5 in the DB-6 core indicates that significant
change in the local environment occurred after circa
2000 BC (3860 BP). Zone 5 is marked by a major
reduction of arboreal pollen and an expansion of
herbaceous species. Oak accounts for the majority of
the arboreal pollen, but in significantly decreased fre-
quencies. Major influxes of the bean family and el-
derberry, together with moderate increases in blue-
berry and arrowwood, mark Zone 5, which lasted until
circa AD 200.

At the regional scale, Sub-Atlantic climatic condi-
tions, characterized by the return of cooler, more
moist conditions, led to the reestablishment of mixed
deciduous forests, beginning circa 800 BC. However,
non-arboreal species continued to dominate the local
environment in the Indian Creek vicinity until the
historic period. Arboreal pollen remained at low lev-
els in Zone 6, and many of the herbaceous taxa also
disappeared. Ericaceae (blueberry spp.) increased dur-
ing this interval, possibly indicating the presence of
heaths adapted to cool conditions. Cattail, which is
present exclusively in Zone 6, is also represented in
moderate numbers. At Indian Creek, the Zone 6
conditions persisted until the European contact.

D. FLORA AND FAUNA

Essentially modern environmental conditions were
reached approximately 1000 years before the present,
that is during the Sub-Atlantic episode. Some minor
fluctuations have occurred since that time, but it is
generally recognized that modem distribution of flora
and fauna closely approximates that of the past thou-
sand years. Of course, one must recognize the pro-
found environmental changes that have occurred as a
result of cultural modification of the landscape.

At the time of the initial European contact, the vege-
tative cover in the Middle Atlantic Coastal Plain was
primarily a deciduous forest. This hardwood forest
and its associated vegetation would have provided a
fairly abundant supply of nuts, fruits, bulbs, and
leaves. The terrestrial animals that inhabited the re-
gion included white-tailed deer, black bear, porcupine,
squirrel, chipmunk, woodchuck, turtle, weasel,
skunk, fox, wolf, cougar, raccoon, opossum,
muskrat, otter, mink, beaver, turkey, shrew, rabbit
and bobcat (Turner 1976, 1978).

Oak would have been the dominant deciduous element
in the forests surrounding 7S-F-68 site vicinity, with
an admixture of loblolly pine, Virginia pine and other




deciduous species. Poorly drained wetland areas
would have included pin oak, willow oak, red maple,
sweetgum, blackgum, holly, sweetbay, dogwood,
beech, birch, red cedar and cypress (Custer 1984,
1986; Ireland 1974).

E. SITE CATCHMENT ANALYSIS

Thomas et al. (1975) conducted a survey of environ-
mental resources available in the Delaware Coastal
Plain, and the results of that study may be used to
evaluate the resource potential of the catchment area
surrounding the site. In Sussex County, much of the
Mid-Peninsular Drainage Divide area had an oak-gum-
maple-cypress climax forest associated with flat up-
land topography, which was classified as a poorly
drained swamp zone by Thomas et al.. Although the
site area occupies slightly elevated knoll or dunal
landform within this zone, the surrounding catchment
area is overwhelmingly dominated by upland wetland
areas.

The Redden State Forest and the Ellendale State
Forest, located along Rt. 113 to the north of the site,
contain extensive areas of upland wetlands. The un-
derstory vegetation of these poorly drained to swampy
woodland areas is very dense, a feature that affords ex-
cellent cover for wildlife such as turtles, snakes,
ducks, deer, bear, squirrel, rabbit, mink, otter,
muskrat, turkey and beaver. Deer and other browse-
oriented species find this habitat especially attractive
(Thomas et al. 1975). Numerous floral resources are
available in wetland areas, providing a wide variety of
seeds, roots, tubers, and leafy greens of known ethno-
graphic use for food, medicine, and other uses.

TABLE 3: SUMMARY OF FAUNAL AND FLORAL
RESOURCE AVAILABILITY IN SITE
CATCHMENT AREA

RESOURCE AVAILABILITY

Faunal Resources

Eastern cottontail high

Gray squirrel high
White-tailed deer high

Beaver high

Wild turkey medium to high
Muskrat low

Geese and ducks low

Ctter, mink, and weasel low
Anadromous fish low

Shelifish low

Floral Resources

Greens high

Roots high

Fruits high

Seeds medium to high
Nuts medium
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Some important resources known to have been im-
portant in aboriginal subsistence would have been vir-
tually absent from the site catchment area, particu-
larly waterfowl, shellfish, and anadromous fish (Table
3). These resources would have been seasonally
abundant in other areas of the Delmarva Coastal
Plain. Waterfowl, which are abundant during migra-
tory seasons, prefer open marshy habitats, which are
found in the tidal areas in the coastal zone. Resources
such as shellfish and anadromous fish would have
been most abundant in the riverine and estuarine areas
in the coastal and mid-drainage zones. Located on a
drainage divide, the site catchment area lacks signifi-
cant water courses that would have provided the opti-
mum habitat for fauna such as mink, otter, and
weasel.

A site catchment analysis was undertaken, based on a
technique developed by Roper (1979). Using soils in-
formation as a basis for classification of the environ-
ment, the area surrounding Site 7S-F-68 was broken
into three major groups (1) well-drained, (2) moder-
ately well drained, and (3) poorly drained. These soil
groups would respectively correlate with the Well-
Drained Woodlands, Transitional, and Poorly Drained
Woods and Swamp micro-environments defined by
Thomas et al. (1975). The acreage occupied by each
soil category was computed in three zones surround-
ing the site, which were successively defined within a
one-mile, two-mile or three-mile radius of the site
(Table 4).

The results show that the general area surrounding the
site is dominated by poorly draired soils, which is
perhaps typical of the Pocomoke-Fallsington-
Evesboro soils association which occupies much of
Sussex County (Ireland and Matthews 1974). Among
the three catchment areas considered, the smallest
(acreage within a one-mile radius of the site) exhibits
the highest proportion of poorly drained acreage,
which suggests that the site location was selected for
maximum access to resources in this poorly drained
(i.e., swamp) areas. As one moves away from the
site, the relative proportion of swampy acreage de-
creases, as shown by the amounts of poorly drained
soils in the 1-2-mile and 2-3-mile catchment zones.

The site itself occupies a well-drained setting afforded
by a narrow dune-like formation that projects into a
large swamp. Figure 4 illustrates the distribution of
well-drained, moderately well-drained, and poorly
drained soils within the 1-mile catchment area sur-
rounding the site.




TABLE 4: SITE CATCHMENT ANALYSIS BY SoIL DRAINAGE

SOIL CLASSIFICATION

MODERATELY POORLY TOTAL
CATCHMENT AREA WELL-DRAINED DRAINED DRAINED
(ACRES/%) (ACRES/%) (ACRES/%) (ACRES/%)
<1 MILE RADIUS 124 ac 741 ac 1,746 ac 2,011 ac
6.2% 7.0% 86.8% 100%
1-2 MILE RADIUS 947 ac 470 ac 4,614 ac 6,031 ac
15.7% 7.8% 76.5% 100%
2-3 MILE RADIUS 4,379 ac 1,212 ac 12,505 ac 18,096 ac
24.2% 6.7% 69.1% 100%
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FIGURE 4: Site Catchment Area
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IV

RESEARCH DESIGN

A. INTRODUCTION

This chapter presents a discussion of the research de-
sign that was developed to guide the data gathering,
analysis, and interpretative efforts of the study. The
research design was structured to address several in-
formation needs, or themes, that are widely used in
prehistoric archaeology. These themes include
chronology, subsistence, settlement patterns, intrasite
patterning, technology, and environmental adaptation.
In addition to these issues of general interest in re-
gional prehistory, the research design must also focus
on questions of a more site-specific nature such as lo-
cal geomorphology and site formation processes.

B. PROBLEM ORIENTATION AND RESEARCH
CONTEXT

1. Chronology

The chronology theme pertains to the basic temporal

units of prehistory. The Phase I and II investigations
provided evidence that the site was used or occupied
repeatedly during the Archaic and Woodland periods,
roughly bracketing the period from circa 6500 BC to
AD 1650. It was expected that the data recovery pro-
gram would provide a much larger sample of cultur-
ally diagnostic artifacts and hence enable construction
of a site-specific chronology that could be compared
to the regional chronological sequence.

Any discussion of prehistoric chronology must ad-
dress the various chronological schemes advanced by
different archaeologists working in Delaware, the
Middle Atlantic region, and the broader Eastern
‘Woodlands culture area. Custer (1984, 1986a) has di-
vided the prehistory of Delaware into four periods: (1)
the Paleoindian period (ca. 12,000 BC - 6500 BC),
the Archaic period (ca. 6500 BC - 3000 BC), the
Woodland I period (ca. 3000 BC - AD 1000), and the
Woodland I period (AD 1000 - AD 1650). The
Paleoindian, Archaic, and Woodland periods or devel-
opmental stages are widely used throughout the
Middle Atlantic and Eastern Woodland regions.

Custer, following Gardner (1974), extends the
Paleoindian period to include the corner-notched and
side-notched phases represented by Palmer and Kirk
points, and argues for a 6500 BC terminal date for the
Paleoindian period. Most archaeologists outside the
Middle Atlantic region consider Clovis points and
closely related forms (e.g., Dalton points) as the prin-
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cipal diagnostic artifacts of the Paleoindian period,
and use a terminal date of approximately 8000 BC for
the beginning of the Archaic period.

Arxchaeologists in the region have traditionally divided
the Archaic into Early, Middle, and Late subperiods,
but there is much disagreement regarding bracket dates
for the Early and Middle subperiods. The initial use
of Site 75-F-68 is represented by Palmer and Kirk
points, which were made during the period circa 7800~
6000 BC, an interval that corresponds roughly to the
Early Archaic subperiod. The site assemblage also
includes a group of bifurcate-based points, which were
made between 7000 and 5300 BC. Many archaeolo-
gists include the bifurcate-based points in the Early
Archaic period, although Gardner (1987) and his stu-
dents (e.g., Stewart 1990) consider the bifurcate-based
points as Middle Archaic artifacts. Others place the
bifurcate phase in the Early Archaic, as is more
commonly done¢ in the Southeast, and bracket the
Middle Archaic to the interval from circa 6000 BC to
4000 BC. In Delaware, Custer (1984, 1986a) places
the bifurcate-based points at the beginning of the
Archaic, abandoning the traditional use of the Early,
Middle, and Late subperiods, and subsuming what
most archaeologists consider Late Archaic into his
Woodland I period.

Basic information regarding the prehistoric cultural
sequence in the Delmarva Peninsula area is scant, par-
ticularly for the Archaic period. Basic questions of
chronology need to be resolved by obtaining addi-
tional radiocarbon dates and from stratigraphic excava-
tions, and questions of subsistence and settlement pat-
tern must be based on intensive site excavations.

As traditionally defined, the Archaic period represents
the longest chronological unit of human occupation
in the eastern United States, but very little is known
about cultural development during the several mil-
lenia that followed the end of the most recent ice age.
Caldwell's (1958) primary forest efficiency model
posits a period of increasing familiarity with the envi-
ronment which allowed more efficient exploitation of
seasonally abundant food resources and which ulti-
mately permitted an increase in population and greater
social complexity. Following this model, the
Archaic has been viewed traditionally as a period of
gradual, steady population increase.

The various Archaic period chronologies have led to a
degree of confusion that prevents critical examination




of the model of steady population increase during the
Archaic. The results of excavation at the Indian
Creek Site, an Archaic gathering camp in Prince
Georges County, Maryland, indicate that an interval
of depopulation occurred during the 5000-4000 BC
period (LeeDecker et al. 1991). The interval of site
abandonment at Indian Creek appears to correspond to
a regional depopulation during the Middle Archaic, as
there are almost no radiocarbon dates from archaeolog-
ical sites in the region that fall in that period, and
projectile point types that are dated to this period are
very scarce (Gleach 1987). Elsewhere in the Middle
Atlantic Coastal Plain, Steponaitis (1980) and
Wanser (1982) have noted an apparent scarcity of
components dating to the 6000-5000 BC interval.

The issues relating to the regional Archaic chronol-
ogy cannot be examined fully in the context of a sin-
gle site excavation, but it was believed that the exca-
vations at Site 7S-F-68 could provide additional in-
formation about this issue. Because the site's period
of use spans what is traditionally defined as the
Middle Archaic, the data recovery program provided an
opportunity to examine Archaic population trends.

In Delaware, Custer (1984, 1986a) has identified a
number of changes in technology, subsistence, and
settlement for the Archaic period (ca. 6500 BC - 3000
BC), interpreted as gradual human responses to the
emergence of full Holocene environmental conditions.
Custer's model indicates that the onset of warm, wet
conditions resulted in the extinction of certain cold-
adapted grazing animal species and favored the expan-
sion of browsing animals that flourish in such set-
tings, such as deer. The Holocene environmental
changes also facilitated the development of inland
swamps and wetland areas, and human populations
shifted from the more hunting-oriented foraging pat-
tern of the Paleoindian period to one in which plant
foods became a more important part of their
economies. In southern Delaware, large swamp habi-
tats such as Cedar Swamp and Burnt Swamp would
have served as locations for the first large residential
base camps, possibly occupied by several different
family groups.

Associated with these larger group camps are more
numerous and smaller procurement sites located in
various settings that would have been favorable for
hunting and gathering activities during different sea-
sons of the year (Custer 1984, 1986a). The location
of Site 7S-F-68 suggests that it would have served as
a procurement site related to a settlement system that
included base camps located at the margins of large
wetland areas.

Based upon palynological and geomorphological data
from the Middle Atlantic region, Custer's Woodland I
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period (ca. 3000 BC - AD 1000) has been described as
a time of "dramatic change in local climates and envi-
ronments” in which "a pronounced warm and dry pe-
riod" (i.e., a mid-postglacial xerothermic) began at
approximately 3000 BC and persisted to approxi-
mately 1000 BC (Custer and Bachman 1984). During
that period, the mesic oak-hemlock forests of the
Archaic were replaced by more drought-resistant
(xeric) oak and hickory forests and more abundant
grasslands. Although these conditions resulted in the
loss of some interior streams, continued sea level rise
resulted in the creation of highly productive and large
brackish water marshes in the coastal zone. In
essence, the xerothermic episode is hypothesized to
have effected shifts in the distributions of plant and
animal species and the establishment of new resource-
rich settings in some areas of the state.

These shifts in climate, environmental conditions,
and resource distributions are believed to have led to
radical changes among resident prehistoric Native
American populations, including a trend toward
greater sedentism and more complex social organiza-
tion. Major river floodplains and estuarine swamp
habitats became the primary resource zones and the
locations of large residential base camps occupied on
a multi-seasonal or year-round basis. A number of
these sites have been investigated in northern
Delaware, including the Delaware Park Site, the
Clyde Farm Site, the Crane Hook Site, and the
Naamans Creek Site. In southern Delaware, there
was an increase in the utilization of shellfish in the
coastal areas, concurrent with an inland shift in the
locations of macroband base camps along the tidal
drainages. Within the Mid-Peninsular Drainage
Divide zone, there is little evidence that site distribu-
tion patterns changed from the preceding Archaic pe-
riod (Custer 1986a). The continuity in use of Site
75-F-68 during the Archaic and Woodland periods
suggests some similarity in the settlement and sub-
sistence patterns during both periods.

The tool kits of Woodland I groups were generally
similar to those of the Archaic, but with the addition
of such items as heavy woodworking tools, soapstone
and ceramic containers, broad-bladed points, and
netsinkers. The increased abundance of plant process-
ing tools over the preceding period suggests more in-
tensive utilization of plant foods, which may have
approached the level of productive intensification by
the end of the Woodland I period. The presence of
nonlocal lithic materials such as argillite, rhyolite,
and soapstone is interpreted as an indication of incipi-
ent regional trade and exchange networks. The pit
features and soapstone and ceramic vessels are viewed
as items that facilitated more efficient food prepara-
tion and storage of surplus foods.




The Late Woodland or Woodland II period (ca. AD
1000 - AD 1650) within the Middle Atlantic region is
marked primarily by the development of horticulture
and increased sedentism. During this period, villages
became larger and more permanent and tended to be
located adjacent to areas with easily worked floodplain
soils. Interregional trade and exchange systems ap-
pear to have diminished during this period. In south-
ern Delaware, the Slaughter Creek complex is defined
by the presence of Townsend ceramics, triangular pro-
Jjectile points, large macroband base camps and possi-
bly fully sedentary villages with numerous food stor-
age features. Most major sites assigned to the
Slaughter Creek complex have been identified in the
Delaware Shore, Mid-Drainage, and Coastal/Bay
physiographic zones. Current Slaughter Creek com-
plex settlement models indicate that the Mid-
Peninsular Divide zone would have been used for spe-
cial resource procurement sites (Custer 1986a).

2. Subsistence

The subsistence theme deals primarily with dietary
composition and food procurement strategies.
Archaic cultures in the eastern United States are gen-
erally characterized by a subsistence economy that
combined hunting of game animals and gathering of
plant foods. Archaeologists have used the notion of
the Archaic period or developmental stage since the
1930s, and it has generally been applied to cultures
that lack agriculture, fired clay ceramics, and perma-
nent settlements. The beginning of the Archaic stage
generally coincides with the onset of modern
(Holocene) climatic conditions at the end of the
Pleistocene glacial episodes (Custer 1990).

It is generally believed that human populations gradu-
ally increased during the Archaic period. Caldwell
(1958) developed the model of "primary forest effi-
ciency," which posited an increasing familiarity with
the environment that allowed more efficient exploita-
tion of seasonally abundant food resources within var-
ious micro-habitats of the eastern deciduous forest
biome. Cleland's (1976) "focal-diffuse model” has
also been widely used for interpretation of the changes
in prehistoric subsistence patterns in eastern North
America. Paleoindian technologies, characterized by a
tool kit that seems oriented quite narrowly toward ex-
ploitation of herd animals, are viewed as focal adapta-
tions; the ensuing Archaic adaptations, as evidenced
by a greater variety of site types and tool kits, are
seen as diffuse adaptations, with a subsistence base
that included a broader variety of floral and faunal re-
sources. Food production, best exemplified by the in-
tensive use of corn and other domesticates during the
Late Woodland period, is seen as a Late Focal adapta-
tion, according to Cleland's model.
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Archaeological techniques are generally suited to the
reconstruction of subsistence patterns by direct identi-
fication of dietary refuse such as bone or botanical
material. However, the preservation of bone and
botanical material is unusual for open sites in the

-Middle Atlantic Coastal Plain. Faunal remains (bone

and shell) have been recovered more frequently than
plant foods, but this is possibly because sophisticated
techniques for the recovery of floral remains are not in
general use. Little is known of Archaic subsistence
patterns in southern Delaware, and models (Custer
1984) are based largely on site location information
and artifact assemblages. For the Woodland I period
in Delaware, there is direct evidence of the use of
shellfish, fish, and unspecified plant foods, as well as
various fauna. Custer (1984, 1986a) has argued that
the principal difference in the Archaic and Woodland
lifeways is in social organization, rather than subsis-
tence, although he suggests that the more sedentary
settlements of the Woodland 1 period were based on
changes in subsistence.

Because of the paucity of direct subsistence informa-
tion in the Delmarva Peninsula and the surrounding
Middle Atlantic region, a context for interpretation of
subsistence behavior at Site 7S-F-68 must be devel-
oped by reference to a few sites scattered throughout
the Middle Atlantic region and broader Eastern
Woodland area. The earliest regular use of Site 7S-F-
68 occurred during the Early Archaic, as represented
by Palmer, Kirk, and various bifurcate-based points
that are widely found throughout eastern North
America.

The Early Archaic period was well represented at the
Indian Creek Site in Prince Georges County,
Maryland (I.eeDecker et al. 1991), based on the recov-
ery of Palmer, Kirk, and various bifurcate-based
points. Flotation samples from the site contained 63
taxa, representing a wide variety of fruit, tubers,
starchy seeds, nuts, shoots, and leaves. Nearly all of
the charred, native botanical specimens represent
species of known ethnographic use. Bone preserva-
tion at the site was virtually nil, owing to extremely
acidic soils, but the site was interpreted as a gathering
camp occupied during the spring, summer, and fall
when plant foods would have been at their maximum
availability. Residue analysis of the Indian Creek
Site lithic assemblage suggested a faunal exploitation
strategy that emphasized large game species (deer and
bison/elk) but also included various other animals
such as rabbit, bear, porcupine/beaver/squirrel, ca-
nines, fowl, fish, and rodents.

The Eva Site in Benton County, Tennessee, was uti-
lized throughout the Archaic period. This site con-
tained an abundance of fauna (deer, bear, raccoon,
opossum, beaver, rabbit, muskrat, turkey, turtle,




drumfish, etc.) but no archaeobotanical material was
recovered. Analysis of the dietary remains indicated a
heavy dependence on deer during the Early Archaic,
but that the Late Archaic diet was supplemented by a
wider variety of mammalian species as well as mol-
lusc (Lewis and Lewis 1961).

An Archaic site with an extensive bifurcate point tra-
dition was excavated at Rose Island, along the Little
Tennessee River in eastern Tennessee (Chapman
1975). The Rose Island Site was interpreted as a base
camp for one or more bands that occupied the site
from the summer through the early winter.
Subsistence data at the Rose Island Site were admit-
tedly quite meager, and were supported by direct ar-
chaeological evidence only for the fall. Identifiable
plant food remains associated with the bifurcate phase
occupation at the Rose Island Site were limited to
hickory nut, acorn, and honey locust seeds; of these,
hickory nut and acorn comprised 99 percent of the to-
tal sample by weight (Chapman 1975).

The recovery of archaeobotanical remains is, in large
measure, dependent on the application of flotation re-
covery techniques. Flotation recovery has been suc-
cessful at a few Middle Atlantic sites, leading some
investigators (e.g., Kauffman and Dent 1982) to chal-
lenge the prevailing view that Paleoindian and Early
Archaic subsistence behaviors were almost wholly
dominated by hunting. Botanical data present a
unique set of interpretive problems, and it does not
necessarily follow that all seeds, charred or otherwise,
recovered from archaeological contexts represent
plants that were consumed or intentionally used by
the site inhabitants (Holt 1991; Keepax 1977; Minnis
1981; Moeller 1986; Smith 1985).

Relative to the Middle Atlantic region, botanical re-
mains have been more frequently reported from sites
in the Southeast and Midwest, particularly from rock-
shelters and deeply buried sites. Because the Archaic
tradition encompasses the entire Eastern Woodlands
area, it is assumed that archaeobotanical data from the
Southeast and Midwest are in some measure applica-
ble to the Middle Atlantic. Yarnell and Black (1985),
using data from 60 sites in the Southeast, have com-
piled an important database pertaining to the prehis-
toric use of plant foods. First, there is widespread ev-
idence that nuts (hickory, walnut, acorn, etc.), greens
(e.g., purslane and pokeweed), fleshy fruits, small
grains, and seeds were used throughout the Archaic
and Woodland periods. Seed-to-nutshell ratios
{computed as the namber of seeds per 100 grams of
nutshell) showed a steady increase through the
Archaic, Early Woodland, and Middle Woodland peri-
ods, but dropped during the Late Woodland. Yarnell
and Black also observed that the seeds of plants used
for greens (purslane and pokeweed) declined after the
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Middle Archaic, while the numbers of small-grain-
forb seeds (e.g., chenopod and amaranth) increased
significantly during the Late Archaic and Woodland
periods. Given these trends, they suggest that forb-
grain utilization during the Late Archaic may have de-
rived from the initial use of plants as greens (Yamell
and Black 1985).

At many sites with Early and Middle Archaic occupa-
tions, the complete absence of food remains is typical
(e.g., Starbuck and Bolian 1980), and investigators
must rely on indirect evidence to interpret subsistence
behavior. For example, excavations at the deeply
stratified St. Albans Site in Kanawha County, West
Virginia, have produced indirect evidence that plant
foods may have been an important element of Archaic
subsistence strategy. In particular, the recovery of
hoes or grubbing tools in association with Kirk and
Kanawha levels suggests that plant foods were at least
a dietary supplement during the Early Archaic period
(Broyles 1971).

Late Archaic subsistence patterns are better understood
than those of the Early and Middle Archaic, and exist-
ing models indicate reliance on a broader diversity of
species as well as greater reliance on riverine re-
sources. In the Outer Coastal Plain of the Middie
Atlantic, shellfish gathering became increasingly im-
portant during the Late Archaic, and the shell middens
found in the region’s coastal areas and estuarine zones
were first exploited intensively during the Late
Archaic. Exploitation of riverine resources is also
thought to have intensified in the Coastal Plain dur-
ing the Late Archaic (Custer 1984; Gardner 1987;
Waselkov 1982).

One of the hallmarks of the Woodland period is the
introduction of agriculture, but there is little evidence
in the Middle Atlantic region that cultivated foods
played a significant role in the diet prior to the Late
Woodland or Woodland II period. Although cultivated
plants did assume greater importance during the Late
Woodland, hunting and gathering of wild foods con-
tinued to overshadow food production (Custer 1984,
1986a). At the larger Woodland sites in Delaware,
storage features are quite common, and the artifact as-
semblages frequently contain plant food processing
tools, but there is only scant evidence of domesticated
plants. A large trash pit excavated at the Wilgus Site
(7S-K-21), a macroband base camp occupied during
the Woodland I and Woodland II periods, contained
large mammal, fish, reptile, and wild plant remains
(Custer 1984, 1986a).

Recently developed techniques for the identification of
residues on the surfaces of stone tools have raised the
expectations of archaeologists that much new subsis-
tence information may be forthcoming. The results




in this area have not yet matched initial expectations,
however, and there is much uncertainty regarding the
utility of these techniques for archaeological analysis.
A large-scale lithic residue analysis program for the
Indian Creek Site collection has highlighted the diffi-
culties archaeologists face in the interpretation of
lithic residue test results (LeeDecker et al. 1991). In
that analysis, a two-stage approach was utilized. The
first level of testing was a simple presence/absence
test. This was followed by test procedures designed
to determine species. The results of the program have
called into question common notions regarding stone
tool form and function. Selection of the lithic spec-
imens that were submitted for testing was guided to a
large degree by the assumption that tools such as pro-
Jectile points and formalized scrapers would yield the
greatest amount of subsistence information. More
than 500 specimens were tested at the Level 1
(presence/absence) stage, and this sample of the as-
semblage was heavily biased toward inclusion of for-
mal tools. The remainder of the sample consisted of
debitage, some of which was included as a control
sample and some of which was selected because of
size and formal characteristics that suggested potential
use as expedient tools. The unexpected result of the
analysis was the infrequency of blood residue on for-
mal tools (points and scrapers) and the large amount
of debitage that tested positive for residue.

Although the Indian Creek Site results suggest that
visual inspection is not adequate to identify expedient
tools in a lithic assemblage, it is important 10 appre-
ciate that the processes by which animal residues
might come in contact with a given lithic specimen
extend beyond the slaying and butchering of an ani-
mal. Any tool or debitage discarded in an area that
was subsequently used for butchering might come in
contact with blood from a slain carcass and ulimately
yield a positive test result. Therefore the assumption
that all lithic specimens that yield positive residue
test results were used as tools is no more erroneous
than the assumption that a positive reaction for a par-
ticular species implies cultural use of that species.
The reagents used in the Level II analysis actually de-
tect the presence of specific immunoglobulins which
are present in all body fluids (blood, sweat, and tears)
and tissues (Newman 1990), so that the term "blood
residue test” is somewhat misleading. Specific posi-
tive tests might reflect nothing more than the pres-
ence of animal urine, which might have been de-
posited on the surface of a stone tool without any
human intervention.

3. Sewtlement Patterns
The settlement pattern theme pertains to a culture’s

adaptation to the environment, as viewed from a re-
gional perspective. Settlement patterns are perhaps
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best viewed from the perspective of cultural ecology,
a theoretical framework that seeks to understand spe-
cific cultural features and adaptive patterns, with par-
ticular attention to those aspects of culture that are
closely related to the utilization of the environment
(Steward 1955:36-37). The cultural ecology approach
is particularly well suited to the study of prehistoric
cultures, because many important aspects of these
cultures are closely related to the biophysical envi-
ronment.

In Delaware, Archaic and Woodland settlement pat-
terns are generally characterized by seasonal move-
ments through a series of habitats that provided vari-
ous plant and animal foods at different times of the
year. Different settlement types, distinguished by the
group size and activities, were established during the
annual round. Therefore, an examination of settle-
ment patterns requires an understanding of the envi-
ronment, including the regional distribution of micro-
habitats where important plant or animal food species
may be clustered at certain seasons of the year.

Custer's (1984, 1986a) Archaic settlement pattern
model includes macroband base camps, microband
base camps, and procurement sites. The Woodland I
settlement pattern is similar to the Archaic model in
that it includes the same types of sites, but the
Woodland I macroband base camps are much larger
than the Archaic macroband base camps. The
Woodland II settlement system also includes the same
three basic site types, but there are several distinct
models that assume different seasonal movement be-
tween environmental zones. For the Mid-Peninsular
Drainage Divide zone, only procurement sites and mi-
croband base camps are predicted, as macroband base
camps would have been located in the coastal zone or
along the lower reaches of major drainages (Custer
1986a).

Many archaeological settlement pattern studies in
Delaware and the Middle Atlantic region have been
based on regional surveys and museum collections, so
that while there is some understanding of the varying
use of specific resource zones, the understanding of
some specific site types is relatively limited. The
models constructed from these studies are robust in
the sense that they are derived from large data sets,
but they suffer from the fact that very few sites have
been excavated to an extent sufficient to render them
understandable in the context of their immediate envi-
ronmental setting. This is particularly true for the
Archaic period and for small Woodland sites.

In the Middle Atlantic region, the most comprehen-
sive settlement pattern studies have been completed
by William M. Gardner and his associates. The prin-
cipal focus of Gardner's research has been the




Paleoindian and Early Archaic periods. Based on ex-
tensive research in the Shenandoah Valley of
Virginia, Gardner has suggested that a significant
shift in the settlement pattern occurred during the
Early Archaic period, accompanying the shift to
notched projectile point forms (Kirk and Palmer
types). The most notable aspect of this change was
the appearance of processing stations along floodplain
margins (Gardner 1974:24). Gardner has interpreted
the appearance of these processing stations with re-
spect to changing environmental conditions that oc-
curred during the early Holocene, specifically the re-
placement of the late Pleistocene regime by a mixed
coniferous-deciduous forest. The mixed coniferous-
deciduous forest would have supported a broader vari-
ety of exploitable plant and animal species, particu-
larly along the margins of inland swamps and bogs,
and these microenvironments were quite favorable for
the hunter-gatherer populations of the Early Archaic.

Excavations at the Fifty Site (44WR50) have pro-
vided the basis for much of Gardner's interpretation of
Early Archaic settlement and subsistence patterns.
This site was located adjacent to a backswamp area
along the South Fork of the Shenandoah River, and it
contained a sequence of stratified Early Archaic living
floors and activity areas (Carr 1974). The backwater
swamp adjacent to the site would have supported a di-
versity of edible wildlife species, including smail
mammals, waterfowl, and plant foods, and this habi-
tat was believed to have been the primary attraction
for the Early Archaic groups that inhabited the site.
However, the Fifty Site did not contain well-preserved
faunal or floral remains, and the interpretation of the
site as a food processing station was based primarily
on a lithic tool assemblage that contained large chop-
ping and scraping tools. These tools (large utilized
flakes and bifaces) were described as implements that
would have been used for butchering migratory water-
fowl and various mammalian species. Although no
plant food remains or plant food processing tools
were recovered, it was reported that the environmental
conditions of the site area were favorable for exploita-
tion of both plant and animal foods (Carr 1974).

In the Delmarva Coastal Plain, Custer has observed
that the most significant adaptive change associated
with the beginning of the Archaic is a difference in
the choice of site locations. In the Delmarva region,
this settlement shift is seen as an increased emphasis
on the swamp and marsh habitats that developed at
the beginning of the Atlantic climatic episode.
Custer notes that the settlement shift is perhaps most
apparent in the Piedmont, Valley and Ridge, and
Great Valley regions of the Middle Atlantic, where
there is an increased use of upland sites. Custer de-
fines three principal site types: macroband base
camps, microband base camps, and procurement sites.

25

Macroband base camps, the largest settlements, were
located at the emerging swamp and marsh habitats,
while the microband base camps were located on
smaller tributary streams that provided access to lithic
resources and game. Procurement sites were located
in a variety of settings which were attractive to game
or which provided specialized non-food resources
(Custer 1984, 1986a).

Middle Archaic settlement models for the Middle
Atlantic region are not well developed, and there is a
lack of agreement among archacologists regarding the
bracket dates for that period. Gardner and many of his
associates use a beginning date of circa 6500 BC for
the Middle Archaic, arguing that the bifurcate-based
points represent the initial phase of this period.
Other investigators place the bifurcate-based points in
the Early Archaic and use a more recent date of circa
6000 BC for the beginning of the Middle Archaic.
Regardless of whether or not the bifurcate-based
points are considered Early Archaic or Middle Archaic,
there is a paucity of data pertaining to the interval be-
tween 6000 BC and 4000 BC. Custer's (1984) com-
pilation of radiocarbon dates for Delaware and
Maryland's Eastern Shore indicates an apparent ab-
sence of cultural activity for this period. Wanser
(1982) has examined collections from southern
Maryland (Charles and St. Marys counties), which in-
cludes the Zekiah Swamp area, one of the resource
zones used most heavily during Maryland's prehis-
tory. The collections generally support Gardner's as-
sertions that there was an increasing focus on interior
swamps during this time, but Wanser concluded that
there were anomalous patterns in the frequencies of
diagnostic points for the Middle Archaic (circa 6000
to 4000 BC).

Stewart and Cavallo (1991) have recently summarized
Middle Archaic data for the Delaware Valley, address-
ing issues of chronology, settlement pattern, and sub-
sistence. They bracket the Middle Archaic to the pe-
riod circa 8500-5000 BP, and they argue that bifur-
cate-based points represent the first major element of
this period. Based on excavations at the Abbott Farm
National Landmark and other sites, they identify a
number of Middle Archaic contexts that have yielded
triangular points. Their settlement pattern model for
the Middle Archaic includes three site types: Base
Camp/Staging Areas (Type A); Limited Activity
Transient Camps (Type B); and Individual Activity
Areas or Stations (Type C). Type A sites were oc-
cupied by the maximum group size and were located
in areas that afforded access to a wide variety of re-
sources. Type B sites were occupied by smaller
groups and would have been used on a seasonal or as-
needed basis; this site type includes the Procurement
Site type defined by Custer (1984). Type C sites
were also used on a seasonal or as-needed basis and




were used by individuals or small groups (Stewart and
Cavallo 1991).

In the Middle Atlantic Coastal Plain, the Late Archaic
is generally viewed as a period of population increase,
with evidence of increased sedentism and larger popu-
lation aggregates. In Delaware, Custer subsumes the
traditional Late Archaic period into his Woodland I
period. In that period, he has observed that the dis-
tinctive characteristics of the settlement system are
(1) the presence of base camps along major drainages
that supported much larger population aggregates and
(2) a corresponding abandonment of sites in other lo-
cations. The intensification of settlement in the ma-
Jor riverine zones is possibly related to the warm, dry
conditions associated with the Subboreal climatic
episode, which possibly decreased the carrying capac-
ity of marginal areas that were exploited during the
Atlantic climatic episode (Custer 1984, 1986a).

For southern New Jersey, Kraft and Mounier (1982)
have observed that Archaic sites are found primarily
in riverine, lacustrine, and coastal settings. They ar-
gue that by the Late Archaic a centrally based wander-
ing settlement system had been achieved. Although
the settlement pattern was focused primarily on river-
ine zones, sites located on the divides between
drainages, like Site 7S-F-68, were functionally related
to this settlement pattern.

Custer (1984, 1986a) has described the change from
Archaic to Woodland settlement patterns as essen-
tially a shift from a mobile to a more sedentary pat-
tern. This shift was manifested by the appearance of
large base camps in riverine and estuarine settings and
by a corresponding reduction in the variety of ex-
ploited micro-habitats. For the Woodland 1 settle-
ment pattern, Custer indicates that the three basic
Archaic site types persisted: macroband base camps,
microband base camps, and procurement sites.
However, Woodland macroband base camps were
larger than the corresponding Archaic site type, while
the range of activities carried out at microband base
camps and procurement sites decreased (Custer 1984,
1986a).

The addition of domesticated foods to the diet led to
important changes in the Late Woodland or Woodland
II settlement patterns. However, Stewart et al. (1983)
have summarized data for the Late Woodland in the
Delaware Valley and Upper Delmarva Peninsula, and
noted a general continuity in settlement/subsistence
systems from the Middle to Late Woodland periods.
In general, Late Woodland settlement patterns were
characterized by an increasing sedentism, which was
reflected in larger villages located adjacent to areas of
easily tilled soils, the construction of more permanent
structures, and the increased use of food storage facili-
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ties (Custer 1984, 1986a).

For southern Delaware, a number of distinct settle-
ment pattern models have been proposed for the Late
Woodland Slaughter Creek complex (Thomas et al.
1975). The original models developed by Thomas et
al. (1975) were based on an extensive survey of envi-
ronmental resources available in the Delaware Coastal
Plain, and they included three basic site types: (1)
seasonal camps, (2) permanent and semi-permanent
camps, and (3) transient camps. In Custer's (1984,
1986a) recasting of these models, seasonal camps cor-
respond to microband base camps, while permanent
and semi-permanent camps correspond to Custer's
macroband base camp site type. Transient camps, as
defined by Thomas et al., were used for short-term
forays on a seasonal or as-needed basis. This site
type would include hunting camps, and would corre-
spond to Custer's procurement site type. An impor-
tant element of the models developed by Thomas et
al. is the delineation of resource zones, each with a
distinct suite of exploitable resources. Site 7S-F-68
would be located in the Poorly Drained Woodland
zone, a resource area that occupies a wide area of the
Mid-Peninsular Drainage Divide in Sussex County.
Each of the five models assumed seasonal movement
or forays between the different resource areas. Based
on the resource survey, the Poorly Drained Woodland
zone would have been most attractive for exploitation
during the winter to early spring (Model 1), fall to
late winter (Model 4), or late fall and winter (Model
5) seasons.

A number of explicit settlement models for the
Woodland period have been developed in conjunction
with investigations at the Abbott Farm National
Landmark, located in the Middle Delaware Valley
(LBA 1983, 1987). Five basic site types were defined
for these models: macro-social unit camps, micro-so-
cial unit camps, transient camps, specialized camps,
and stations. The macro-social and micro-social units
are comparable to Custer's similarly named site types,
while the transient camp and specialized camp would
generally correspond to the procurement site type.
For the Late Archaic and Early Woodland, the princi-
pal site types were the macro-social unit camp and the
transient camp. In Model I for this period, the macro-
social unit camps were occupied for only a short part
of the year, possibly during the early spring to early
summer and again in the late summer to early fall;
during the remainder of the year, smaller groups
moved between transient camps. Model 11 for the
Late Archaic/Early Woodland postulates that the
macro-social unit camps were occupied for a longer
duration, and the transient camps were used for corre-
spondingly shorter visits. By the Middle to Late
Woodland, greater sedentism is evident in the settle-
ment pattern. In Model 1 for this period, a single




macro-social unit camp was occupied for a significant
part of the year in a resource-rich setting, and all other
exploitative activities would have been carried out by
small groups using transient camps and stations.
Model 1 postulates a seasonal movement of the entire
co-resident group between macro-social unit camps in
different resource zones (LBA 1983, 1987).

4. Intrasite Patterning

Investigation of the site structure focuses not only on
the identification and spatial delineation of activity ar-
eas, but also on site formation, which is a closely re-
lated issue. Given the lengthy period during which
Site 7S-F-68 was utilized by prehistoric groups, there
should be little doubt that many different activities
were carried out within the same relatively restricted
space. Notwithstanding the preservation of features
in subsoil contexts, the mixing of material associated
with different occupations of the site should be ex-
pected. Although the individual episodes of site oc-
cupation may have been quite restricted in scope, the
succession of occupational episodes would produce a
complex of overlapping patterns, a situation that
might be clarified only by intensive analysis.

Based on ethnographic information from various
hunter-gatherer societies and excavation data, Binford
(1983) has identified a number of cross-cultural simi-
larities in the way individuals and groups carry out
tasks and discard debris in residential and nonresiden-
tial sites. Within a campsite, hearth areas are nor-
mally the foci around which a broad range of activi-
ties are carried out, and Binford (1983:149) suggests
that these activities were not only organized around
hearths but were performed "according to a spatial pat-
tern that appears to be universal.” Site structure may
be viewed as a conglomerate of individual modules
that represent either distinct activities or social units.
The representation of social structure in space is a
culturally universal phenomenon, and occupation
sites often contain a series of small areas of equiva-
lent size and form that correspond to social units such
as households or extended families.

The patterning of refuse deposits around hearths typi-
cally exhibits a concentric form. Small items, such
as waste products from craft activities, are normally
found between the hearth and the seating area, while
larger items are discarded in a "toss zone" away from
the primary seating and work area. There are a few
basic patterns of refuse disposal among hunter-gather-
ers that account for the major patterns of archaeologi-
cal site structure. These basic disposal modes in-
clude: (1) dropping or discarding objects in their place
of use, (2) tossing individual items away from their
place of use or consumption, and (3) dumping a
group of items en masse. Small dumps often appear
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to have a "magnetic” effect, as they accumulate mate-

rial from subsequent refuse disposal episodes (Binford
1983).

Distinct disposal patterns may be observed inside and
outside of structures. While the concentric, or donut-
shaped, pattern of refuse is typically left by groups
around an outside hearth, greater effort is normally
made to maintain the cleanliness of indoor domestic
spaces. Refuse dumps are typically located immedi-
ately outside the door, left there after the cleaning of a
domestic space. Activities that produce large
amounts of waste material are typically located away
from the primary living area, so that debris may be
left in place at some remove from the primary living
space. Sites that are intended for reuse, including the -
peripheral areas adjacent to the primary habitation ar-
eas, are typically cleaned of debris (Binford 1983).

While ethnographic sources (e.g., Binford 1983;
O'Connell 1987; Yellen 1977) provide an important
context for interpretation of structure, interpretation
of behavioral patterns must also be grounded on a
comprehensive understanding of site formation pro-
cesses (Schiffer 1987). Site formation issues must be
addressed by a site-specific program of soils and geo-
morphological analysis, crossmending or refitting of
artifacts, and analysis of the internal distribution of
features and refuse deposits.

5. Technology

Lithic artifacts provide the principal avenue for ad-
dressing issues relating to technology. Stone tools
and the debris from their manufacture, maintenance,
and recycling comprise the lithic record of a prehis-
toric society or culture. This record is a partial reflec-
tion of a society's technology--its strategies for inter-
acting with its biophysical and social environments.
How a society organizes its technology provides im-
portant insights into the economic and social struc-
ture of that society (Koldehoff 1987; Nelson 1991).
These facts, coupled with the durability of stone at
the material of tool technology, underscore the
amount of potential information that can be gleaned
from lithic artifacts.

Five basic categories of information can be derived
from lithic artifacts: depositional. temporal/stylistic,
functional, technological, and raw material. These
aspects of the lithic record are all mnterrelated and can-
not be completely divorced from one another. Raw
material analysis identifies the lithic materials that
were manipulated; this information permits inferences
to be made about procurement strategies and the re-
lated issues of exchange and settlement mobility.
Technological analysis examines tool design and
methods of production, maintenance, and recycling;



this information helps to document the organization
of technology and address topics such as site function.
Functional analysis determines the tasks in which
tools were employed; this information also helps to
document the organization of technology and site
function. Temporal/stylistic analysis provides
chronological as well as other cultural information;
unfortunately, only the most formalized stone tools
are temporally diagnostic (e.g., projectile points), and
even these items tend to be less sensitive to temporal
change or regional styles than are ceramics.
Information about depositional processes helps to
identfy activity areas, tool kits, and larger-scale site
formation processes; this information is derived from
crossmending artifacts and plotting artifact distribu-
tions.

6. Environmental Adaptation

The environmental adaptation theme examines cul-
tural response to changing environmental conditions.
Given the lengthy period during which Site 7S-F-68
was used and the region's paleoclimatic history, the
archaeological record at the site would be expected to
reflect cultural responses to changing environmental
conditions. Specifically, these changes would be re-
flected in the composition of tool kits and in the sub-
sistence patterns. Subsistence and settlement pattern
issues, discussed above, pertain directly to the envi-
ronmental adaptation theme, and reconstruction of
past environmental conditions provides the necessary
context for examination of this theme. Carbone
(1976) and Custer (1984) have provided important
baseline information for the region, and these synthe-
ses may be expanded by other available data (e.g.,
Brush 1990; Thomas et al. 1975; Watt 1979).

C. METHODOLOGY
1. Sampling Strategy and Field Methods

The program devised for data recovery was based on a
sampling plan that included three principal compo-
nents: (1) excavation of block areas centered on pro-
ductive loci of the site identified during the Phase I
fieldwork, (2) exploratory excavations to provide a
better spatial sample of the site area, and (3) expan-
sion of block areas to recover significant features and
deposits idenafied during the exploratory excavations.

On the basis of the Phase II testing, two areas were
idendfied for expansion of block excavations. The
first of these, identified as the North Excavaton
Block, was centered on Test Units 9 and 10, which
contained a charcoal feature (Feature 2) and the largest
number of diagnostic artifacts. This block also en-
compassed Test Units 5 and 11, as these units con-
tained pottery and diagnostic points. The second
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block area, identified as the South Excavation Block,
encompassed Test Units 1 and 7, which represent the
downslope area of the site. Test Unit 1 contained an
Early Archaic point and Test Unit 7 contained a frag-

mentary point whose morphology suggests an Early
Archaic form.

A few exploratory units were scattered throughout the
site to provide a spatially more representative sample,
although the site area had been fairly well tested dur-
ing the Phase II fieldwork. Reserve units were used
to enlarge block excavations around significant fea-
tures or deposits.

Altogether, the data recovery excavations encom-
passed an area equivalent to approximately 25 percent
of the site area within the right-of-way. The site is
estimated to cover an area of approximately 700
square meters (20x35 meters), and a sample of ap-
proximately 3 percent was obtained during the previ-
ous fieldwork. During the data recovery program, an
additional 173 square meters of the site area were ex-
cavated, providing an overall excavation sample of 28
percent of the site. Figure 5 portrays the spatial
sampling obtained during the Phase II and III field-
work.

The excavation methodology followed the field tech-
niques used in the Phase II testing program, to permit
integration of the results of both phases of excava-
tion. During the testing program, a vertical datum
and a horizontal grid system were established for the
site, and' these were reestablished and used as the pri-
mary spatial control systems for the Phase III field-
work.

The primary excavation units were 2x2-meter squares,
although some units in the excavation blocks were
necessarily smaller to accommodate the standard unit
size (1x2-meter) employed during the Phase II fieid-
work. The plowzone was removed as a single level,
and then the underlying subsoil levels were removed
according to 10-centimeter levels. Within each unit,
subsoil levels were excavated according to quadrants
(1x1-meter squares), in order to permit more refined
spatial analyses. Features and soil profiles were
drawn to scale and photographed using black-and-
white and color slide film. Excavated soils were de-
scribed according to standard USDA soil textural
classes and Munsell soil color notation.

The Phase I investigations demonstrated the presence
of historic artifact deposits in some areas of the site.
These deposits appeared to represent modermn litter and
generalized sheet refuse associated with a farmhouse
located outside the right-of-way, and they were not
considered significant (LeeDecker et al. 1992).
Because a sample of the site's nineteenth-century and
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twentieth-century material was obtained during the
Phase II investigations, material of this type was not
retained during the Phase HI excavations. Historic ar-
tifacts recovered during the Phase III fieldwork were
examined and discarded after a determination that they
did not represent a significant resource.

2. Artifact Processing and Analytical Methods

A substantial artifact collection from the site had al-
ready been processed and analyzed for the preceding
Phase T and Phase 11 investigations. In order to take
full advantage of the existing analytical information,
the artifact processing and analysis for the data recov-
ery program followed the same overall laboratory pro-
cedures. This allowed integration of new information
into the database already established for the site.

The artifact collections were processed for eventual
storage and curation by the Delaware State Museum.
Artifacts were assigned accession numbers according
to the system utilized by the Island Field Museum.
The assigned accession numbers for Site 7S-F-68 are
as follows:

Accession Number Phase
89/41 |
91/33 I
92/159 m

In addition to the accession numbers, unique catalog
numbers indicating field provenience within the site
were also assigned. After cleaning, the tools and di-
agnostic artifacts were marked with the accession
number and catalog number. Tools and ceramics were
then separated from debitage and the material was cat-
aloged by the appropriate analyst or laboratory techni-
cian. After analysis, the collections were sorted ac-
cording to major classes (bifaces, unifaces, cobble
tools, cores, debitage, fire-cracked rock, etc.) and
placed in resealable plastic bags with a card contain-
ing the full site provenience, the date of excavation,
the excavator's initials, the catalog number, and the
accession number.

Artifact cataloging and tabulation were accomplished
by a computerized database system developed by the
LBA Cultural Resource Group. The database was de-
veloped using the MicroRim Inc. R:BASE System V
relational database software package, which runs on
IBM PC XT and compatible microcomputers. The
overall database for this project contains four princi-
pal files: (i) provenience, (ii) prehistoric artifacts,
(i1i) historic artifacts, and (iv) floral and faunal mate-
rial. An overview of the information in the principal
files is presented below.

Full field provenience information was included in the
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provenience file: Catalog Number, Site, Unit, Unit
Level, Stratum, Feature, Feature Level, and Quadrant.
The majority of these fields were taken directly from
the field excavation records and are therefore self-ex-
planatory. During fieldwork, a sequence of catalog
numbers was assigned to the provenience list, so that
each unique provenience could be identified by a sin-
gle number. In addition, a Remark field was added to
the database to accommodate additional explanatory
information about specific contexts. Additional fields
to identify excavation blocks and interpreted deposi-
tional units were subsequently added to the prove-
nience table to facilitate analysis of intrasite pattern-
ing.

LBA's cataloging system for prehistoric artifacts has
been formalized in a system known as Lithica (Taylor
and Koldehoff 1991). The analytical approach applied
can be described as technomorphological; that is, arti-
facts are grouped into classes and then further divided
into types based upon key morphological attributes,
which are linked to or indicative of particular stone-
tool production or reduction strategics. However, a
function(s) can be assigned to each artifact class and
type. More detailed functional assessments of arti-
facts can be made by recording specific observations
about use-wear and tool morphology. Data derived
from experimental and ethnoarchaeological research
are relied upon in the identification and interpretation
of artifact classes and types. The works of Callahan
(1979), Clark (1986), Crabtree (1972), Flenniken
(1981), Gould (1980), and Parry (1987) are drawn
upon most heavily. Descriptions of the tool and de-
bris types are contained in Chapter VII.

For prehistoric pottery sherds the following attributes
were recorded: vessel portion, temper, surface treat-
ment, thickness, count, and weight to the nearest
tenth of a gram. Thickness was measured with
vernier calipers, but only for sherds with intact sur-
faces (i.e., uneroded). Because the assemblage is rela-
tively small and very fragmentary, the above at-
tributes, excluding the metric attributes, were not
recorded as a series of codes. Rather, they were sim-
ply recorded as text in a note field. Sherds were as-
signed to established ware types, if possible. Burned
clay fragments were counted and weighed, but because
of their small size and eroded nature, little can be in-
ferred from them.

Historic artifacts were cataloged according to standard
typologies (e.g., Noel Hume 1970; South 1977), us-
ing the class, fype, and variety approach (for example,
class = glass, type = bottle, variety = case). First, the
collection was sorted according to major classes--ce-
ramics, curved glass, pipes, and small finds. The
small finds class is a residual or catch-all category
that comprises a broad variety of items, including ar-




tifacts assignable to South's (1977) Architectural,
Furnishings, Arms, Personal, Clothing, and
Activities groups. Because significant historic de-
posits were not recovered, cataloging of the ceramics
and glass was carried only to the level of individual
sherds, rather than vessels, and no crossmends or
Minimum Number of Vessel determinations were
made. Cataloging was accomplished by use of alpha-
betic and numeric codes for the various attributes, but
more lengthy "translations” were generated for print-
ing catalog sheets. For example, the codes "CRW
10" translates to "Ceramic, whiteware, shell-edged
blue,” with an automatically entered date range of
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1820 to 1900. During data entry, some of the at-
tributes--date ranges, for example--were automatically
entered by the computer for commonly encountered
artifact types.

Cataloging and analysis of the floral and faunal mate-
rial samples were completed by a consultant, and the
catalog was subsequently integrated into the overall
database. For each specimen, the recorded data in-
cludes species identification, count, weight, and other
modification. Cataloging procedures used for the flo-
ral and faunal material are described in Chapter VIIL.




A

ARCHAEOLOGICAL FEATURES

Forty-one features were identified at the site during
the various Phase II and Phase III excavations (Table
5). These include a variety of prehistoric and historic
features, as well as noncultural soil anomalies that
were assigned feature numbers during excavation. In
many cases, the field identification and interpretation
of prehistoric features was quite difficult, because of
the character of the soils. The nine historic human
burials identified at the site are reported in a separate
study (LeeDecker et al. 1995). Figure 6 (end pocket)
illustrates the distribution of features throughout the
site.

A. PREHISTORIC FEATURES

The prehistoric features include a group of 11 infor-
mal cooking/heating areas represented by charcoal
concentrations (Features 2, 8, 12, 17, 18, 19, 20, 23,
24, 25, and 26), three clusters of tools that represent
either tool caches or activity areas (Features 21, 22,
and 33), and one cooking/heating area represented by a
scatter of fire-cracked rock (FCR), charcoal, and dis-
colored soil (Feature 31).

Informal cooking/heating areas (Features 2, 8, 12, 17,
18, 19 20, 23, 24, 25, and 26) were the most numer-
ous prehistoric feature type at the site, and they were
visible only as arecas of charcoal flecking within
slightly discolored soil. These features may represent
cooking or heating areas such as hearths or fire-pits.
They typically appeared in the subsoil (Stratum B)
and were distinguished primarily by the presence of
charcoal rather than soil color differences. The
boundaries of the features were often somewhat indis-
tinct, and the soils within the features were not read-
ily distinguishable from the surrounding matrix in
terms of reddening or compaction. The 11 features in
this class have mean length, width, and depth mea-
surements of S7x39x17 cm (Table 6). Figure 7 illus-
trates the long-axis profiles for these features. Their
plan view and distribution within the site is shown
on Figure 6.

Feature 31, located in the South Excavation Block
(Excavation Unit 52) was the only cooking/heating
area that included a significant amount of fire-cracked
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rock. This feature extended over an area measuring
approximately 50x77 cm, and included a total of 355
gm of fire-cracked rock. Within the feature, the fire-
cracked rock was loosely scattered, and the feature soil
exhibited a slightly reddish cast. A few charcoal
flecks were also recovered from the Feature 31 matrix,
as were a number of chert, jasper, and quartzite flakes.
Spatial analysis (see Chapter VII) indicated that refuse
deposits associated with the Early Archaic occupation
of the site were concentrated in the area adjacent to
Feature 31; therefore, Feature 31 is interpreted as a
probable Early Archaic hearth area.

Three features were represented by tool clusters indi-
cating activity areas or tool caches. Feature 21 (Plate
3), located in Unit 48, contained a cobble chopper, a
bifacial hoe blade, and a small cluster of fire-cracked
rock (315 gm). This assortment of tools and debris
appears 1o represent a small processing area. Blood
residue tests were undertaken for the chopper, the hoe
blade, and the largest piece of associated fire-cracked
rock, but none of the three items tested positive.
Refuse deposits associated with the Paleoindian and
Early Archaic occupations were concentrated adjacent
to this feature; therefore, it is probably associated
with the Paleoindian or Early Archaic use of the site.

Feature 22, located in the South Excavation Block
(Unit 42), included a mano and metate lying side by
side (Plate 4). The mano or hammerstone was made
of quartzite and it exhibited evidence of mano and
anvil use. The metate was a large slab of ig-
neous/metamorphic rock with a shallow, concave
abrading surface. The tool cluster represented an ob-
vious plant processing station, and the tools were
submitted to an outside laboratory for identification of
pollen remains. The metate contained sufficient
residue to permit a 100-grain pollen count, and vari-
ous arboreal (oak, beech, hickory, walnut black lo-
cust, and pine) and nonarboreal taxa
(goosefoot/amaranth, ragweed, meadow rule, pink
family, plantain, grasses, ground cherry, and sedge)
were identified. Pollen identified on the metate were
dominated by arboreal species, and many of the
nonarboreal taxa identified are indicators of disturbed
ground. Analysis suggested that goosefoot/amaranth
might represent plant foods processed or consumed at




TABLE 5: ListT oF FEATURES, SITE 7S-F-68

FEATURE UNIT DESCRIPTION/COMMENTS

1 3,4 Dog burial

2 9,10 Charcoal concentration; C14 date of 1140 + 60 years BP

3 8 irregular organic stain; tree disturbance

4 13 Modern geological boring

5 15, 18,23  Historic human burial

6 16 Irregular organic stain; tree disturbance

7 23 Soil disturbance; looter's trench or automobile tire rut

8 18 Irregular organic stain with charcoal flecking

9 23, 34 Historic human burial

10 35 Tree or rodent disturbance

11 35 Historic post hole

12 35 [rregular organic stain with charcoal flecking

13 35 Tree or rodent disturbance

14 35 Rodent disturbance

15 34, 58 Historic human burial

16 28 Historic posthole/post mold

17 25, 26 Irregular stain with charcoal flecks; C14 date of 1020 + 70 years BP

18 28 Oval soil stain with charcoal flecks

19 38 Irregular soil stain with charcoal; C14 date of 2460 + 130 years BP

20 47 Irregular organic stain with charcoal; C14 date of 310 + 80 years BP

21 48 Prehistoric activity area/tool cache with cobble chopper and hoe

22 42 Prehistoric activity areaftool cache; anvil/mano and metate; probable Early Archaic
activity area

23 21 Circular, basin-shaped stain with charcoal flecks

24 49, 57 Soil stain with charcoal flecks; C14 date of 2640 + 110 years BP

25 45 Irregular organic stain with charcoal flecks

26 29 Irregular organic stain with charcoal flecks

27 53 Organic stains with charcoal flecks; tree roots

28 39 Charred root fragments

29 50, 56 Historic human burial

30 50 Historic human burial

31 52 Scatter of fire-cracked rock and charcoal flecks in slightly reddened soil; probable
Early Archaic hearth

32 56 Soil disturbance; Phase | shovel test -

33 41 Large argillite biface associated with argillite debitage

34 58 Looter's trench or utility line trench

35 * Dog burial

36 * Historic human burial

37 * Dog burial

38 * Historic human burial

39 * Historic human burial

40 * Historic human burial

41 * Historic posthole

*: Feature identified during topsoil stripping operations

the site, but it did not occur in a high frequency. It
was concluded that little if any of the pollen repre-
sented material associated with the site's prehistoric
use (Kelso 1992). Blood residue tests were under-
taken for the mano and the metate, but neither item
tested positive. Because of its spatial association

33

with Early Archaic refuse deposits, Feature 22 has
been assigned to the site's Early Archaic component.

Feature 33, a small lithic workshop area located in
the South Excavation Block (Unit 41), was repre-
sented by a large, early-stage argillite biface and four




TaBLE 6: MeTrIC DATA FOR PREHISTORIC CHARCOAL FEATURES

FEATURE NO. LENGTH WIDTH DEPTH

2 60 * 9

8 54 30 9

12 50 * 10

17 62 * 20

18 23 20 12

19 70 62 27

20 44 44 25

23 34 34 22

24 80 40 20

25 40 * 21

26 107 45 14

MEAN 57 39 17
MINIMUM 23 20 9
MAXIMUM 107 45 27

* no observation, because feature extended outside excavation unit or block.

All measurements given in centimeters.

argillite flakes. The largest piece of debitage associ-
ated with the feature was submitted for blood residue
testing, but it did not test positive. The cultural ori-
gin of this feature is uncertain: Its spatial provenience
suggests association with the site's Early Archaic
component; however, argillite appears to have been
used most frequently during the Late Archaic/Early
Woodland period.

The majority of the prehistoric features are of uncer-
tain age, and none included culturally diagnostic pro-
jectile artifacts. The cooking/heating features typi-
cally contained charcoal flecks, which in a few cases
occurred in sufficient amounts to allow radiocarbon
age dating. The five features (Features 2, 17, 19, 20,
and 24) that did contain sufficient charcoal to permit
radiocarbon dating (see Table 5) provided dates rang-
ing from the Early Woodland through the European
Contact periods. Based on lithic raw material, some
of the features may be tentatively assigned a temporal
position because certain raw materials are associated
with a specific period of site occupation (see Chapter
VII). Feature 21, which included two large quartzite
tools, may be associated with the site's Early Archaic
component, because of the association of quartzite
with Kirk Stemmed points. Likewise, Feature 33,
which consisted of a cluster of argillite debitage and
an early-stage biface, may be associated with the site's
Late Archaic component, because argillite was used
only for Late Archaic projectile point types.

Soil samples were taken from each feature for flota-
tion processing, but the flotation samples contained
very little analytically significant botanical material
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(i.e., charred native species). However, three of the
features contained charred sumpweed (/va annua), an
indigenous annual seed plant which played an impor-
tant role in the transformation from hunting and
gathering of wild plants to cultivation in eastern
North America. Sumpweed was present in feature
contexts dating to 2460 + 130 years BP (Feature 19),
1020 + 70 years BP (Feature 19), and 310 + 80 years
BP (Feature 20). The importance of sumpweed in
North American aboriginal subsistence is discussed
more fully in Chapter VIII. Other botanical material
associated with the prehistoric features includes
Sumac (Rhus spp.) from Feature 18 and Woodbine or
Virginia Creeper (Parthenocissus quinquefolia) from
Feature 23.

While the prehistoric feature inventory is dominated
by cooking/heating features, there is a general lack of
the fire-cracked rock that is often associated with pre-
historic hearth areas. Located in the Mid-Peninsular
Drainage Divide area of the Delmarva Peninsula, the
immediate site environment does not contain any
readily accessible sources of rock suitable for use in
hearths. The local Coastal Plain deposits are com-
prised virtually entirely of sand, silt, and clay, and
there are no stream beds that might contain suitable
gravel bar deposits. Apparently, therefore, the
scarcity of fire-cracked rock at Site 75-F-68 reflects
the lack of suitable lithic material in the site catch-
ment area.

A variety of aboriginal cooking methods are known
from the ethnographic literature, including roasting
over dry heat, container boiling, and steaming
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PLATE 3: Feature 21.

(Stewart 1982). None of these methods required the
use of pottery, so that all could have been used by
Archaic and Paleoindian populations. Throughout the
Eastern Woodlands, Archaic groups brought rocks to
occupation sites for use in cooking, and a variety of
cooking methods may be inferred from excavated ar-
chaeological features. For example, at the
Longworth-Gick Site in Jefferson County, Kentucky,
the Early Archaic (comer-notched points and bifurcate-
based point) features included charcoal concentrations,
rock-free areas of reddened soil, areas of reddened soil
with charcoal, and small fire pits (Collins et al.
1979).

Binford (1983) has presented ethnographic and excava-
tion data indicating that hearth areas are normally the
foci around which a broad range of activities are car-
ried out in campsites. Intrasite spatial analysis (see
Chapter VII) indicates that Feature 31, the FCR con-
centration in the South Excavation Block of Site 75-
F-68, was the focus of activities such as the rehafting
of bifaces and the production of lithic tools during the
Early Archaic. Interpretation of the charcoal concen-
trations is more problematic, as they are widely scat-
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tered throughout the site; the most straightforward in-
terpretation is that they are informal cooking or heat-
ing areas.

B. HISTORIC FEATURES
1. Human Burials

Nine human burials (Features 5, 9, 15, 29, 30, 36,
38, 39, and 40) were identified and excavated during
the Phase III excavations. The interments are associ-
ated with a small family cemetery believed to have
been used during the late eighteenth and early nine-
teenth centuries. The burial features were concen-
trated in the northern, most elevated portion of the
site. DelDOT authorized preparation of a separate re-
port containing focusing on the cemetery, including
description and interpretation of the burials
(LeeDecker et al. 1995).

2. Dog Burials

Three of the site's features are dog burials (Features 1,
35, and 37), all of which were located in the northern




PLATE 4: Feature 22.

area of the site. Feature 1 was identified and exca-
vated during the Phase II excavations. Features 35
and 37 were identified and excavated during the topsoil
stripping operations carried out at the conclusion of
the manual Phase III excavation program. Based on
the condition of the skeletal material, stratigraphic re-
lationships, and associated artifacts, all of the dog
burials appear to represent modern use of the site.

Feature 1 was initially identified by the recovery of
mammalian longbone from a shovel test, and it was
fully excavated within Test Units 3 and 4. The
Feature 1 burial had been placed in a shallow rectan-
gular shaft that measured approximately 60-70 x 120
cm in plan, with the long axis perpendicular to Route
113. The burial pit fill contained a quartz bifurcate-
based projectile point dating to the Early Archaic pe-
riod, along with a mixture of the shell and gravel
paving deposits associated with the automobile repair
shop driveway adjacent to the site.

Feature 35 was discovered by mechanical topsoil
stripping northwest of the North Excavation Block.
The burial pit was oval or kidney-shaped in plan,
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with the long axis parallel to Route 113. The feature
was initially divided into two areas based on soil
color, and it penetrated the western end of Feature 36,
an historic human burial. A posthole (not given a
separate feature number) also intruded into Features
35 and 36. The Feature 35 burial pit contained the
complete skeleton of a domestic dog, with its head at
the south end of the pit. Coffin nails and wood frag-
ments present in the Feature 35 fill seem to have
originated when the dog burial (Feature 35) penetrated
the historic human burial (Feature 36).

Feature 37 was a shallow burial pit that contained the
complete skeleton of a domestic dog. It was identi-
fied during mechanical topsoil stripping northwest of
the North Excavation Block. The burial pit was
elongate and irregular and oriented east-west, with a
maximum length of 107 cm (3.5 feet) and a maxi-
mum width of 25 cm (1.0 foot). The skeleton was
oriented with the skull at the east end of the burial
pit. The condition of the bone suggested a modemn
origin for the burial, but there were no artifacts asso-
ciated with the feature.




3. PostFeatures

The site contained a few historic/modern post features
located at scattered locations. Feature 11, located in
Excavation Unit 35, was irregular in outline and its
maximum dimensions were 44x68 cm (1.4x2.2 feet).
It was exposed immediately beneath the plowzone and
penetrated approximately 40 cm (1.3 foot) into sub-
soil, tapering to a well-defined point. The feature
contained no cultural material; however, nails were
recovered from the immediately overlying plowzone
horizon.

Feature 16, located in the North Excavation Block
(Unit 28), was a small, circular posthole measuring
approximately 15 cm (0.5-foot) in plan. It penetrated
only 10 cm (0.3-foot) into subsoil, with a basin-
shaped profile. The feature contained no cultural ma-
terial.

A number of additional post features were exposed
during mechanical stripping of the topsoil in the
northwest area of the site. Because this operation was
focused specifically to identify human burial features,
not all exposed post features were not systematically
recorded and excavated. One large, isolated, circular
post hole, Feature 41, was fully excavated in this area
and it was determined to be of historic origin, based
on the presence of metal fragments in the fill.

A row of three postholes were identified during exca-
vation of Features 35 (dog burial) and 36 (human
burial). The three features were roughly circular in
plan and measured 21 c¢cm (0.7 foot) to 30 cm (1.0
foot) in diameter, they were spaced approximately 61
cm (2.0 feet) apart. It is believed that these post fea-
tures supported a small roadside sign associated with
the automobile repair shop.

4. Modern Disturbances/Soil Intrusions

Four modemn disturbances or intrusions were identified
as features. Feature 4, located in Excavation Unit 13,
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was a large, roughly circular intrusion that contained
both historic and prehistoric artifacts. Based on the
artifacts recovered as well as the featuwre's general loca-
tion, size, and depth, this feature was identified as a
geotechnical test boring. Feature 32 was likewise
identified as a circular area of mixed fills, but it was
ultimately determined to be a shovel test from the
Phase I fieldwork.

Feature 7 was located at the roadside edge of the North
Excavation Block, where the ground had been down-
cut toward the road shoulder. This disturbance was
roughly rectangular in plan, and it penetrated only
slightly into the subsoil. The feature contained both
prehistoric and historic artifacts, and it may represent
tire ruts from an errant automobile or a failed looter's
rench.

Feature 34 was a trench at the northeast corner of the
North Excavation block, extending from the Route
113 shoulder into the site area. Stratigraphically, this
feature penetrated Feature 15, an historic burial that
apparently had been looted and subsequently reburied.
The trench represented by Feature 15 may originally
have been dug to install a utility line, then abandoned
after the exposure of human skeletal material.
However, there was no utility line within the trench,
and it is possible that the trench was excavated by
looters.

C. NONCULTURAL FEATURES

A number of soil anomalies were excavated as fea-
tures but were ultimately determined to be of noncul-
tural origin such as rodent burrows or tree root distur-
bances. These include Features 3, 6, 10, 13, 14, 27,
and 28.




VI

SITE FORMATION PROCESSES
AND PREHISTORIC COMPONENTS

The principal goal of this chapter is to establish cul-
tural units for interpretation of the prehistoric use of
the site. Because past human behavior cannot be di-
rectly observed, it must be examined through its tan-
gible byproducts, artifacts. Inferences about past be-
havior are drawn from patterns observed in the spatial
and temporal arrangement of artifacts. However, the
arrangement of artifacts within an archaeological site
is not always a direct reflection of past human behav-
1or; both natural and cultural processes, over time, re-
shape or alter a site’s archaeological record (Schiffer
1987). Consequently, the identification and evalua-
tion of site formation processes must precede the def-
inition of cultural or stratigraphic units, activity ar-
eas, and other patierning in the archaeological record
that presumably reflects cultural behavior.

The typological evidence for establishing individual
prehistoric components or occupations is discussed in
Section A, and site formation processes are addressed
in Section B. This latter discussion considers the
natural processes of soil development and landscape
evolution, the relationship of the prehistoric deposits
and features to specific pedological contexts, and the
historical and recent human activities that have modi-
fied the site's prehistoric archaeological record. The
final section in this chapter (Section C) combines the
above information in an attempt to define meaningful
analytical units with which to investigate past human
behavior as evidenced at Site 7S-F-68.

A. SITE FORMATION PROCESSES

This section describes the natural and cultural forma-
tion processes that shaped the site's archaeological
record. Identification of site formation processes
must precede the definition of cultural or stratigraphic
units, activity areas, or other patterning in the archae-
ological record that presumably reflects cultural be-
havior. The natural processes of soil development
and landscape formation are discussed first, focusing
on the pedological contexts which contained the site's
archaeological deposits. This is followed by a general
discussion of the prehistoric deposits and features,
particularly as they relate to the pedological contexts.
Historical and recent formation processes that have
modified the archaeological record are discussed at the
end of this chapter. :

Three principal strata (A, B, and C) were defined dur-
ing excavation. These stratigraphic designations pro-
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vided a consistent field terminology for use during
testing and data recovery, but they do not correspond
to precisely defined pedological units. The soil
stratigraphy was relatively simple, consisting of a
plowzone (Ap-horizon) that overlay a weathered sub-
soil (Strata B and C). The soils consisted primarily
of fine sands, with some mottling and argillic devel-
opment visible in the lowermost levels. In the most
elevated area of the site, the A-horizon was severely
truncated, while the downslope area exhibited a much
more massive organic surface soil. The soil profile of
Excavation Unit 35 portrays the typical stratigraphy
for the northern, more elevated portion of the site,
while the profile for Test Unit 7 illustrates the typical
stratigraphy for the southern, downslope area of the
site, adjacent to the wetland (Figure 8). The plow-
zone, designated Stratum A, generally extended 25-30
cm below the extant surface, and it was typically de-
scribed as a dark brown loamy sand. Strata B and C
were yellowish brown sands, distinguished by a
slightly paler color and a higher silt and clay content
in Stratum C.

Wagner's pedological and geomorphological analysis
of the site (see Chapter [II) indicates that the site oc-
cupies a dunal landscape form. Dunal landscape
forms are fairly common throughout southern
Delaware, and they are often located at the margins of
large swampy areas (Wagner 1992). The particle size
analysis strongly supported the dunal origin of the
site's landscape setting, and the profiles were domi-
nated by fine and medium sands which are readily
borne by wind. Throughout most of the site, only
slight soil differences were apparent with depth, but a
finer-textured substratum probably underlies the entire
site area. This sandy clay loam substratum appears to
have been the basal deposit upon which the aeolian
sands were deposited during the Pleistocene (Wagner
1992).

Sandy soils typically display weak soil development,
and they are quite susceptible to vegetative denuda-
tion, reworking, and erosion. Natural processes such
as animal burrowing and tree fall also contribute sig-
nificantly to mixing and reworking in sandy soils.
Although it is difficult to interpret weathering and
horizonation in sandy soils, the particle size distribu-
tion suggests two sequences of deposition and weath-
ering, which may correlate to a pertod of soil forma-
tion during the early Holocene, followed by a later
soil formation episode during a more recent xeric in




EXCAVATION UNIT 35, WEST WALL

ELEVATION (FEET AMSL)
—101

LEGEND

YELLOWISH BROWN (10YR 5/4) LOAMY SAND

YELLOWISH BROWN (10YR 5/6) SAND GRADING INTO MOTTLED YELLOWISH BROWN (10YR 5/4),
BROWNISH YELLOW (10YR 6/6), VERY PALE BROWN (10YR 7/4}, LIGHT OLIVE BROWN (2.5Y 5/6),
AND OLIVE YELLOW ({2.5Y 6/6) SAND

COMPACT MOTTLED LIGHT YELLOWISH BROWN (10YR 6/4), VERY PALE BROWN (10YR 7/4),
WHITE (10YR 8/2), AND BROWNISH YELLOW (10YR 6/8) SAND WITH IRON CONCRETIONS
TAPROOT STAIN: YELLOWISH BROWN (10YR 5/4) TO LIGHT YELLOWISH BROWN (10YR 6/4) SAND

WHITE (10YR 8/2) SAND

TEST UNIT 7, WEST WALL ELEVATION (FEET AMSL)
— 101
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DARK BROWN (10YR 3/3) LOAMY SAND
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YELLOWISH BROWN {10YR 5/6) SAND

MOTTLED BROWNISH YELLOW (10YR 6/8) AND LIGHT GRAY ({10YR 7/2) SAND

FIGURE 8: Representative Soil Profiles
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terval (Wagner 1992). Although evidence of two dis-
tinct weathering episodes was not apparent at all
sampling locations, the presence of strongly devel-
oped argillic horizons suggests that the landscape has
remained relatively stable since the late Pleistocene.

The absence of clearcut lithological discontinuities in
the stratigraphic profiles would be most consistent
with a gradual, rather than episodic, introduction of
new material. Moreover, a factor that would have ac-
celerated the integration of new material into the ex-
isting soils is the sandy texture of the local soil. The
pedological analysis did not indicate any lithological
discontinuities, which suggests that artifact burial
was primarily accomplished either through very local-
ized reworking of the site soils or through the intro-
duction of new materials comparable to those already
on the site. Accretion of the landscape surface would
be most readily attributed to the introduction of new
material, most likely by aeolian activity. The homo-
geneous texture of the surficial soils would be consis-
tent with accretion by introduction of new material,
but only if introduced at rates sufficiently gradual to
disguise different materials through the blending ac-
tion of pedoturbation processes (Wagner 1990). The
accumulation of roughly one meter of soil over a pe-
riod of 10,000 years, an average rate of 1 cm per cen-
tury, should be considered gradual. Experimental
studies have demonstrated that sandy soils are much
more readily "homogenized" than more finely textured
soils (silts and clays) as a result of common processes
such as animal burrowing, trampling, root growth,
tree fall, and freeze-thaw cycles (Wood and Johnson
1978). Some downward movement of artifacts within
the soil profile would be attributable to these pedo-
turbation processes, and this would account for the
declining recovery of cultural material in the lower-
most levels.

Based on typological evidence, prehistoric occupation
of the site is considered to span the rather lengthy pe-
riod from circa 9000 BC to 1600 BC, representing the
Paleoindian through the Late Woodland periods.
Given the sandy soils and the relatively shallow over-
all depth of deposits, it was expected that some mix-
ing of deposits associated with various occupational
episodes had occurred; nonetheless, preliminary analy-
sis indicated that the deposits retained a measurable
degree of temporal stratification.

Prehistoric artifacts were recovered from contexts
ranging from the surface to a maximum depth of 1.2
meters below the extant ground surface. Distribution
plots (Figure 9) indicate that nearly 90 percent of the
prehistoric material was recovered from Levels 1-6
(plowzone and the first five subsoil levels). There
was a sharp drop in the frequencies of recovered mate-
rial below Level 6, and Levels 10-13 yielded a com-
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bined total of less than one percent of the total prehis-
toric assemblage. The plowzone was excavated as a
single level (Level 1), and although it was equivalent
in volume to two or three 10-cm subsoil levels, the
amount of prehistoric material it contained was
roughly equivalent to that of each of the three imme-
diately underlying subsoil levels (Levels 2-4).

The prehistoric features identified at the site originated
at depths ranging from 17 to 107 cm below the sur-
face, and the depths from the modern ground surface
to the top of the prehistoric features ranged from 10
to 90 cm, as shown in Figure 10. The burial of pre-
historic features and deposits within the site must be
attributed to some mechanism, either natural or cul-
tural. For the most part, the archaeological features
and deposits appear to be representative of material
deposited on an occupation surface, and their burial
would be attributable to natural processes.

The radiocarbon dates from the site reflect the lengthy
period of site occupation, and they are consistent with
use of the site from the Early Archaic through the
Late Woodland/European Contact periods.
Radiocarbon dates were obtained from charcoal sam-
ples from eight contexts (Figure 11). The contexts of
the dated samples suggest that the deposits exhibit
stratigraphic order, i.e., the oldest materials are in
deep subsoil contexts, and the most recent occur in
surface and near-surface horizons. The oldest date
(7560 + 340 years BP; Beta-56049) was obtained
from charcoal recovered from Level 10 of Unit 45,
while the most recent date (310 + 80 years BP; Beta-
56048) was obtained from Feature 20, a large charcoal
concentration confined to the base of the A-horizon in
Unit 47. The remaining six dates, obtained from var-
ious feature and level contexts within Levels 2-5, all
fall between 1000 and 3000 years BP, an interval
which roughly corresponds to the Early and Middle
Woodland periods in the traditional Middle Atlantic
chronology. The rough stratigraphic ordering of the
radiocarbon dates supports the interpretation of grad-
ual introduction of new material onto the site
throughout the Holocene.

Crossmending, or refitting, of artifacts provides addi-
tional information pertinent to understanding the
site’s formation processes. After cataloging was
completed, a systematic exercise to refit lithic arti-
facts was carried out, and a number of crossmends
were identified (Table 7). Each group of two or more
items that crossmended was given a specific refit
number, with a letter suffix indicating the artifact
class ("B" for bifaces; "U" for unifaces; "FCR" for
fire-cracked rock). The refits were classified in one of
four groups based on the relationship of the contexts
of the crossmended pieces, "W" indicating crossmend-
ing within the same provenience, "H" indicating
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TABLE 7: SUMMARY OF LiTHIC REFITS

REFIT NO. PROVENIENCES TYPE REMARKS
B-1 1) EU 19, Str. B, Lv. 4 SE 0] Basal and medial projectile
2) Feature 39 point fragments
B-2 1) TU 10, Str. B, Lv. 2 0 Base and tip of projectile point
2) E U 26, Str. B, Lv. 3, NE
B-3 1) EU 42, Str. B, Lv. 2, SE \ Two basal projectile point
2) EU 42, Str. B, Lv. 6, NW fragments
. B4 1) TU1, Str. B, Lv. 6 O Base and tip of projectile point
2) EU 42, Str. B, Lv. 7, NE
U-1 1) EU 18, Str. B, Lv. 3, SW O Two fragments of sidescraper
2) EU 21, Str. B, wali collapse
FCR-1 1) TU1, Str.B, Lv. 4 O After crossmending,
2) TU 1, Str.B, Lv. 5 hammerstone use and anvil
3) EU 36, Str. B, Lv. 2, SE use was observed on the
4) EU 36, Str. B, Lv. 3, SW refitted object.
5) EU 39, Str. B, Lv. 2, NW
6) EU 39, Str. B, Lv. 4, NW
7) EU 41, Str. B, Lv. 4, SW
8) - EU43, Str. B, Lv. 6, SE
9) EU 52, Str. B, Lv. 3, NW
10) EUS52, Str. B, Lv. 4, SE
11) EU 52, Feature 31 (4 pieces)
FCR-2 1) EU 39, Str. B, Lv. 5, SW O
2) EU 45, Str. B, Lv. 4, SE
FCR-3 1) TU6, Strat C, Lv. 7 O After crossmending,
2) EU 42, Strat B, Lv. 5, SE (2 pleces) hammerstone use was
3) EU 42, Str. B, Lv. 6, SE observed on the refitted
4) EU 51, Str. B, Lv. 3, SE object.
5) EU 51, Str. B, Lv. 4, NE (2 pieces)
6) EU 52, Feature 31
7) EU 54, Str. B, Lv. 6, SE (2 pieces)
FCR-5 1) TUGQ, Strat B, Lv. 3 H
2) TU 9, Feature 2
FCR-6 1) EU 42, Str. B, Lv. 7, SE (2 pieces) \Y
2) EU 42, Str. B, Lv. 8, SE
FCR-7 1) EU 48, Feature 21 (6 pieces) w
FCR-8 1) TU9, Strat B, Lv. 4 O
2) TU 10, Strat B, Lv. 2
FCR-9 1) EU 57, Feature 31 (6 pieces) w
FCR-11 1) EU 31, Str. B, Lv. 2, NE 0
2) EU 52, Str. B, Lv. 4, SW
FCR-12 1) EU 26, Str. B, Lv. 4, NE 0O
2) EU 31, Str. B, Lv. 5, NW
FCR-13 1) TU 12, Str. B. Lv. 4, (2 pieces) w
FCR-14 1) EU 25, Str. B, Lv. 3, NE 0]

2) EU 27, Str. B, Lv. 2, NW
3) EU 27, Str. B, Lv. 2, SW

B: Biface; U: Uniface; FCR: Fire-cracked rock. Refits FCR-4 and FCR-10 were absorbed into other FCR refits as
crossmending proceeded; W: crossmending within same provenience; H: crossmending between same level of
adjacent quadrants; V: crossmending between levels of same excavation unit; O: crossmending between disparate

contexts.

crossmending within the same level of adjacent quad-
rants, "V" indicating crossmending between different
levels or strata of the same unit, and "O" indicating
crossmending between other disparate contexts.
Among the 17 refits, only 3 were within the same
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context (Type W), and only three were within the
same excavation unit (Type H) or the same level of
adjacent units.

The spatial patterning of crossmending artifacts may




reflect segregation of activity areas, discard behavior
patterns, or post-depositional activities such as clean-
ing of the living area or various historical processes.
The small number of refits allows only a limited
scope of interpretation in this regard; however, there
are some important insights to be gained. The major-
ity of refits, even those involving fragments from the
same unit or adjacent excavation units, occur across
different excavation levels. This overall pattern
might be indicative of a general pattern of reuse of
lithic material at the site during successive episodes
of occupation, or it may be a product of the site's
loose, sandy soils which allowed extensive vertical
transmigration of artifacts after discard. The refits in-
volving formal tools (bifaces and unifaces) show ex-
tensive mending across vertical levels, which sup-
ports the latter interpretation, because there is no evi-
dence that these tools were reused after breakage.
Altogether, there are only five refits involving formal
tools, including three in the north excavation block
and two in the south excavation block (Figure 12).

The 12 refits involving fire-cracked rock ranged from
2 to 14 fragments per refit. Some of the refits ex-
hibit distinct spatial clustering but, like the formal
tools, the refits infrequently occurred within the same
10-cm excavation level. The most notable exception
to this general pattern was FCR-7, which involved
six fragments of fire-cracked rock associated with
Feature 21; this feature had a depth of only 9 cm.
The majority of the fire-cracked rock refits occurred
within the south excavation block. Among these,
three involved Feature 31, which was defined as a
cluster of fire-cracked rock in an area of reddened soil.
Fire-cracked rock fragments that crossmended to
Feature 31 were scattered widely throughout the
South Excavation Block. The remaining two fire-
cracked rock refits in the south excavation block both
overlap the area encompassed by the refits that cross-
mend to Feature 31. Within the North Excavation
Block, there appear to be distinct groupings of refits.
One group involving a total of four fragments (FCR-
5 and FCR-8) 1s confined to Test Units 9 and 10 and
appears to be associated with Feature 2, a charcoal
concentration. The other group involves five frag-
ments (FCR-12 and FCR-14) that mend across the
southern part of the north excavation block; these
crossmends represent relatively dispersed contexts and
do not involve a feature.

Certain cultural formation processes may also be
identified that have had an obvious effect on the pre-
historic archaeological record at Site 7S-F-68. For
the most part, these processes are historical or modern
activities that have displaced or removed the prehis-
toric deposits. The small rise occupied by the site
was used as a family cemetery during the late eigh-
teenth century (LeeDecker et al. 1995). The family
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cemetery contained nine interments, concentrated in
the north part of the site. The burial pits associated
with the cemetery penetrated well into subsoil and
disturbed a substantial part of the north excavation
block and adjacent area. The presence of a plowzone
is the most obvious example of a modern or histori-
cal activity that has displaced the prehistoric deposits,
and the site was probably placed in cultivation during
the late nineteenth century, after abandonment of the
cemetery. Cultivation of the A-horizon would not
only have disturbed the spatial integrity of the de-
posits and truncated features, but it may have acceler-
ated erosion and deflation of the site. After the acqui-
sition of the site area as state right-of-way 1911, cul-
tivation of the site may have been discontinued.

The U.S. Route 113 roadway defines the eastern
boundary of the site, as presently configured, but it is
not known how much of the site was lost during
downcutting and grading for the highway.
Construction of a driveway to the automobile repair
shop also resulted in downcutting along the north-
eastern margin of the site. Other modern intrusions
include various posts for roadside signs, a geological
boring, and three dog burials. Given the range of his-
torical activities that have occurred on the site, it is
remarkable that archaeological contexts have been
preserved in a condition that permits analysis and in-
terpretation of the prehistoric occupation.

B. PREHISTORIC COMPONENTS

Diagnostic lithic and ceramic artifacts indicate that the
site was repeatedly occupied from the Paleoindian pe-
riod through the Late Woodland period, with some
occupations better represented than others. The as-
signment of individual components to cultural periods
follows traditional conventions that are used across
the Eastern Woodlands, in contrast to the framework
developed for Delaware by Custer (1984), which ex-
pands upon work by Gardner (1974, 1977). For ex-
ample, in the Custer (1984) system, Early Archaic
point types, such as Palmers and Kirks, are considered
to be part of the Paleoindian period; and the Late
Archaic, Early Woodland, and Middle Woodland peri-
ods are combined into one unit called "Woodland 1.”
These larger groupings are based upon similarities
that have been observed in lithic procurement and set-
tlement patterns. There is some merit to partitioning
prehistory in this manner, for it highlights certain
long-term trends. But, for the purposes of this study,
an attempt is made to delineate more discrete temporal
units, which of course can always be combined into
larger units. The following two sections provide an
overview of the temporally diagnostic artifacts recov-
ered from the site that were used to identify individual
prehistoric occupations.
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1. Ceramic Assemblage

The ceramic assemblage is made up of 109 extremely
fragmentary specimens, weighing 172.2 g in total and
1.6 g on average. The majority of the sherds are shell
tempered: 57 sherds have shell temper and eroded or
indeterminate surfaces (72.7 g); 34 sherds have shell
temper and fabric-impressed exteriors and plain interi-
ors (77.1 g); 2 sherds have shell temper and fabric-
impressed exteriors and interiors (4.4 g); 2 sherds
have shell temper and plain exteriors and interiors
(2.1 2); 2 sherds have sand and shell temper and
cordmarked exteriors and plain interiors (6.5 g); 4
sherds have sand temper and eroded surfaces (4.5 g); 2
sherds have grit temper and eroded surfaces (1.0 g);
and 5 tiny sherds have indeterminate tempers and sur-
faces (1.3 g). Also included in the assemblage is one
fragment of fired clay (2.6 g).

The temper in all of the shell-tempered sherds has
been completely removed by leaching. The only two
rim sherds in the assemblage are shell tempered: one

is eroded and the other is fabric impressed on its exte-
rior. The latter has a squared lip that measures 4.6
mm in thickness. This measurement represents the
minimum thickness for the fabric-impressed sherds;
the mean thickness for these sherds is 5.8 mm, and
maximum thickness is 6.4, which probably repre-
sents a basal sherd. Three of the best-preserved fabric-
impressed sherds are shown in Plate S.

The shell-tempered fabric-impressed sherds are so con-
sistent in their physical characteristics that it is likely
that they are derived from only one or two vessels.
All of these sherds easily fit into the
Townsend/Rappahannock ware types of the Late
Woodland period (Robert Wall, personal communica-
tion 1993). The Late Woodland radiocarbon dates,
discussed later in this chapter, undoubtedly date the
site's Late Woodland component. The other shell-
tempered sherds are probably part of this same com-
ponent. The few sherds with sand and grit temper
may represent Early or Middle Woodland components.

PLATE 5: Body Sherds, Fabric Impressed, Shell Temper.
A: Cat. No. 621 (Excavation Unit 29, Stratum A, Level 1); B: Cat. No. 739 (Excavation Unit 44,
Stratum A, Level 1); C: Cat. No. 88 (Test Unit 7, Stratum C, Level 7).
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2. Biface Assemblage

One hundred and twenty-five bifaces were recovered
from the site: 76 are projectile points, 34 of which
are assigned to cultural components. The following
discussion focuses on typological data, providing pre-
liminary interpretations and a general approximation
of the sequence of occupations at the site.

A possible Paleoindian component is represented by a
quartz crystal late-stage biface that appears to be a
fluted-point production failure, snapped as a result of
"end shock" (Crabtree 1972:60) during a fluting at-
tempt. In Plate 6, remnants of a failed, isolated strik-
ing platform (or nipple) can clearly be seen, centered
between slight projections that would have become
the basal "ears” of the fluted point if it had been suc-
cessfully completed. It is noteworthy that all of the
fluted points from the Higgins Site in Anne Arundel
County, Maryland, are manufactured from quartz
(Ebright 1992). Another possibly early point is a
thin, lanceolate specimen with a narrow, unground
base. It is manufactured from jasper (Plate 7).

A substantial Early Archaic component (or compo-
nents) is represented by 19 points, manufactured pri-
marily from jasper and chert (Plates 8-10): 1 Palmer,
1 Kirk Corner Notched, 1 Decatur, 7 Kirk Stemmed,
6 Bifurcates, and 3 indeterminate fragments. The last
are clearly portions of Early Archaic points but are
too fragmentary to be assigned to point types. With
its fractured or burinated base, the Decatur point is a
good example of its type (Plate 8:c), which has been
assigned to the Kirk Corner Notched Cluster by
Justice (1987:71). It is on the extreme lower end of
the size range for this point type (Justice 1987:245),
but it is comparable in size to other Early Archaic
points (Plates 8 and 10). Similar points, with buri-
nated bases, are illustrated by Custer (1986b: figure 1,
center) and Lowery and Custer (1990: figures 6d and
8g). The bifurcate-based points best fit the LeCroy
and St. Albans types, and one of the Kirk Stemmed
points (Plate 9:d) is actually typical of Coe's Kirk
Serrated type (1964:70). Notable are the distal impact
fractures present on one Kirk Stemmed point, two bi-
furcate-based points (Plate 10:a, b), and the Palmer
and Decatur points (Plate 8), testifying to their use as
projectiles.

PLATE 6: Possible Fluted Point Preform, Quartz, Cat. No.380 (Excavation Unit 35, Stratum B, Level 6).

A: Obverse; B: Reverse.
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PLATE 7: Possible Late Paleoindian Lanceolate Point,

B: Reverse.

The only diagnostic point manufactured from rhyolite
has broad side notches and a straight base, all heavily
ground (Plate 11). This point could be a Brewerton
Side Notched, but it is believed to be an Otter Creek
point, and following Ebright's work at the Higgins
Site (1992), it is considered Middle Archaic. Like
most of the rhyolite Otter Creek points at the
Higgins and Indian Creek V sites (LeeDecker et al.
1991), it has been repeatedly resharpened in such a
manner that its blade developed an asymmetrical out-
line (Ebright 1992:190).

A heterogeneous group of 12 stemmed points was
initially sorted into one group that was believed to
represent a Late Archaic component (or components),
but upon closer inspection it appears likely that sev-
eral points may represent earlier and later components
(Plates 12 and 13). Even though the majority of the
points have contracting stems, there are no more than
two points that closely resemble each other in size
and haft morphology. The points are easily separated
into two groups based on raw material: seven are
made from argillite, and five are made from jasper and
chert.
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Jasper, Cat. No. 129 (Surface Find). A: Obverse;

One of the jasper points could be a Middle Archaic,
Morrow Mountain point (Plate 12:a), given its broad
shoulders and short stem (Coe 1964:37). A jasper
and a chert point, both with slender blades and weak
shoulders (Plate 12:c, d), are similar to Late
Archaic/Early Woodland Teardrop points (Kraft and
Blenk 1974; Mounier and Martin 1994). The serra-
tions on the chert point are, however, atypical for
teardrop points. Another jasper point (Plate 12:b) and
several argillite points (Plate 13) resemble Early to
Middle Woodland Rossville points (Kraft 1975;
Ritchie 1971). However, because some of the
argillite points are exceedingly weathered (e.g., Plate
13:¢), it is difficult to be certain of their original haft
morphology. The largest argillite point also resem-
bles a heavily resharpened Koens Crispin point (Plate
13:a). The only expanding stem point in the group
resembles a broadspear (Plate 14:b). Probably dating
to the Late Archaic period is an untyped narrow-
stemmed point, with wide shoulders and a snapped or
unfinished base (Plate 14:a). In light of these typo-
logical assessments, the majority of the stemmed
points probably represent Late Archaic and Early
Woodland occupations.




PLATE 8: Early Archaic Projectile Points. A: Palmer Point, Jasper, Cat. No. 910 (Excavation Unit 53,
Stratum A, Level 1); B: Possible Small Kirk Corner Notched Point, Jasper, Cat. No. 60 (Test
Unit 2, Stratum C, Level 11); C: Decatur Point, Chert, Cat. No. 893 (Excavation Unit 45, Stratum

B, Level 6).

A Late Woodland component is represented by a sin-
gle triangular arrowpoint manufactured from jasper
(Plate 14:c). It is undoubtedly associated with the
small sample of shell-tempered ceramics recovered
from the site.

In sum, the stone points document a nearly continu-
ous use of the site, with the Early Archaic and Late
Archaic/Early Woodland periods witnessing the most
intense use of the site (as measured by number of
points). Yet, even during these periods, the diversity
of point types indicates a number of separate occupa-
tions, rather than one large occupation. For example,
during the Early Archaic period the Palmer, Kirk
Corner Notched, and Decatur points may represent
one occupation, while the bifurcate-based points and
Kirk Stemmed points represent separate, slightly later
occupations. The site was apparently never the locus
of a substantial occupation, as a base camp or hamlet;
rather, it appears to have been a preferred short-term
campsite throughout prehistory.
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C. ANALYTICAL UNITS

A series of analytical units (AUs) were defined as a
means to examine differences in the use of the site
through time. In essence, an analytical unit is a for-
mal device to "lump” or combine deposits from dis-
crete excavation contexts, enabling analysis to pro-
ceed according to more inclusive data sets. Various
criteria may be used for construction of analytical
units: pedological criteria, stratigraphic relationships,
archaeological formation processes, post-depositional
disturbances, deposit dates derived from typologies,
artifact refit patterns or crossmending, and characteris-
tics of the refuse assemblage such as frequency and ar-
tifact patterns (LBA 1986:129-131). All of these cri-
teria have been used effectively; however, it is impor-
tant to note that the utility of the criteria varies ac-
cording to particular site conditions as well as the par-
ticular analytical goals.

Site 7S-F-68 did not contain the clearcut stratigraphy
or well-defined, refuse-bearing features that would
readily lend themselves for use as analytical units.
Typological evidence indicates use of the site from
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PLATE 9: Kirk Stemmed Points. A: Quartzite, Cat. No. 875 (Excavation Unit 45, Stratum B, Level 2); B:
Chalcedony, Cat. No. 884 (Excavation Unit 45, Stratum B, Level 4); C: Chert, Cat. No. 874
(Excavation Unit 45, Stratum A, Level 1); D: Chent, Cat. No. 960 (Excavation Unit 46, Stratum B,

Level 4).

the Paleoindian through the Late Woodland period,
and the associated deposits were found in sandy, dunal
landscape surface contexts that accumulated gradually
during the Holocene epoch. The stratigraphic se-
quence observed during excavation was relatively
simple, consisting of a truncated plowzone overlying
a weathered subsoil. By the gradual introduction of
new material through acolian deposition, and contin-
ued use of the site throughout prehistory, the deposits
were mixed to a degree that obliterated depositional
planes or occupational surfaces.

Given the absence of well-defined stratigraphic units,
initial analysis of the deposits focused on the distribu-
tion of material according to vertical provenience
(i.e., excavation levels). As mentioned in the preced-
Ing section, the rongh chronological ordering of the
radiocarbon dates in the excavation levels did indicate
that the site had retained a degree of stratigraphic in-
tegrity.

The vertical distribution of diagnostic artifacts also
supports the conclusion that the deposits exhibit
temporal stratification, although it is apparent that
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some mixing of deposits has occurred. Prehistoric ce-
ramics, nearly all of which appear to be of the Late

"Woodland or Woodland II Townsend series, were most

concentrated in plowzone and first subsoil level (see
Figure 9), while lithic material exhibited a much
greater vertical distribution. In addition, certain raw
materials which are strongly associated with a particu-
lar cultural component exhibit a distinctive vertical
patterning. For example, quartz and quartzite are
strongly associated with the Paleoindian and Early
Archaic components, and these materials were most
concentrated in the lower excavation levels. Argillite,
which is strongly associated with the Late
Archaic/Early Woodland component, was more con-
centrated in the higher excavation levels.

The projectile point distributions (Figure 13) clearly
exhibit certain anomalies, some of which may be at-
tributable to cultural formation processes. For exam-
ple, the presence of the earliest diagnostics, such as
the Palmer point and the possible Paleoindian point,
in surface and plowzone contexts might be explained
by reuse of these tools during later periods of prehis-
toric site occupation or by their having been brought
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PLATE 10: Bifurcate Base Points. A: Chert, Deer Family-Level Blood Residue, Cat. No. 49/502 (Test
Unit 1, Stratum B, Level 6 and Excavation Unit 42, Stratum B, Level 7); B: Jasper, Cat. No.
484/499 (Excavation Unit 42, Stratum B, Levels 2 and 6); C: Quariz, Cat. No. 73 (Test Unit

3, Feature 1).

to the surface by intrusive activities, such as the ex-
cavation of postholes, grave pits, or plowing during
the historic period. The bifurcate-based points seem
to represent the stratigraphically earliest group of
which there is an appreciable sample size. The gener-
alized Early Archaic and Late Archaic/Early Woodland
point groups apparently occupy a stratigraphically
superior position relative to the bifurcate-based
points. One anomalous pattern that is not easily ex-
plained is the distribution of the Kirk points. The
single Kirk Corner Notched point was recovered from
Level 11, while the six Kirk Stemmed points were
recovered from Level 1 (plowzone) through Level 4,
and this group obviously represents a more recent
stratigraphic group than the bifurcate-based points.
(One Kirk Stemmed point recovered from a collapsed
wall is not plotted in Figure 13). Wesler (1983) has
previously pointed out that the two Kirk point types
are not contemporaneous, and this fact is clearly ex-
pressed at Site 7S-F-68.

The three principal analytical units defined--Early,
Middle, and Late--represent broad periods of the site's
occupation. A few excavation contexts were assigned
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to a residual analytical unit because they could not be
readily assigned to the Early, Middle or Late AU.
Most of these residual contexts represented modern
features or disturbances, such as the modern geologi-
cal boring (Feature 4) or the historic burials. A brief
discussion of the analytical units is presented below.
Additional analysis focusing on the analytical units,
particularly the spatial patterning within analytical
units, is discussed in the following chapter.

1. Early Analytical Unit

The Early AU is most representative of the Early
Archaic component, which was the first significant
use of the site, but it contains material that may be
associated with Paleoindian and Middle Archaic occu-
pations as well. The Early AU generally includes
subsoil contexts beginning with Level 4 or Level 5
and continuing to the base of excavation. In areas
that exhibited significant downcutting or truncation,
most of which were included in the North Excavation
Block, the Early AU began with Level 4. In areas
with little or no apparent landscape truncation, includ
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PLATE 11: Otter Creek/Brewerton Point, Deer and Rabbit Family-Level Blood residue, Cat. No. 67 (Test
Unit 5, Stratum B, Level 5). A:Obverse; B: Reverse.

ing the South Excavation Block, the Early AU began
with Level 5.

There is limited evidence of Paleoindian occupation--a
quartz crystal late-stage biface that appears to repre-
sent a fluted-point production failure, and a crystal
quariz point tip that appears to be a resharpened fluted
point fragment. The surface collection from the site
aliso contains a possible Paleoindian lanceolate point
made of jasper. The fluted-point production failure
was recovered from a context assigned to the Early
AU, but the material from surface contexts was not
assigned to one of the principal AUs. Although the
site assemblage contains very little quartz crystal, this
material was distributed over a small, well-defined
area. With the exception of two pieces, quartz crystal
debitage was recovered exclusively from a block of
two units (Units 35 and 48) on the western edge of
the site, and all of the quartz crystal debitage was re-
covered from subsoil contexts. By count, quartz crys-
tal was most frequent in the Early AU (25 pieces),
but it was also represented in the Middle AU (7
pieces). Aside from the fluted-point failure, the only
other tool made of quartz crystal is a utilized flake;
this item was recovered from a context in the South
Excavation Block assigned to the Early AU.
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The Early Archaic points were made from a variety of
raw materials: jasper, chert, quartz, quartzite, and
chalcedony. Among these raw materials, quartzite
was used exclusively for Early Archaic points, the
two examples being Kirk Stemmed points. In terms
of counts by level, quartzite exhibits the lowest over-
all distribution by excavation levels (see Figure 9).
Quartzite debitage also has a rather distinctive hori-
zontal distribution pattern, and it is most concentrated
in the South Excavation Block, centered on Feature
31 and encompassing Features 22, 25, and 28. In the
units that include this quartzite concentration, the ver-
tical distribution of quartzite matches fairly well with
the Early AU, as 79 percent of the quartzite was re-
covered from contexts below Level 4. Vein quartz
was also used exclusively for Early Archaic points,
and this material has the second lowest overall verti-
cal distribution at the site (see Figure 9).

Chert and jasper are the most common raw materials
associated with Early Archaic points, but they were
also used for various Late Archaic/Early Woodland
and Late Woodland points. Chert and jasper have a
broad vertical distribution, but their horizontal distri-
bution shows sufficient patterning to indicate that
some concentrations are probably associated with the
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PLATE 12: Contracting Stem Points. A: Jasper, Rabbit Family-Level Blood Residue, Cat. No. 725
(Excavation Unit 49, Stratum B, Level 5); B: Jasper, Cat. No. 1 (Surface Find); C: Jasper,
Bovine Family-Level Blood Residue, Cat. No. 108/425 (Test Unit 10, Stratum B, Level 2 and
Excavation Unit 26, Stratum B, Level 3); D: Chert, Cat. No. 262 (Excavation Unit 22, Stratum

B, Level 2).

Early Archaic occupation. The highest concentration
of chert debitage was located in the subsoil levels of
Unit 51, immediately adjacent to Feature 31, which
was also the focus of the quartzite concentration asso-
ciated with the Kirk Stemmed points. In Unit 51,
chert was most concentrated in the excavation levels
associated with the Early AUs, as 82 percent of the
chert from this unit was recovered from Levels 4-7.
There was also a concentration of jasper debitage adja-
cent to Feature 31, encompassing portions of Units
42, 51, and 52. In these units, most of the jasper
(72%) was recovered from contexts assigned to the
Early AU

The one Early Archaic point made of chalcedony was
recovered from a context assigned to the Early AU in
Unit 45; this locus is also within the principal con-
centration of Early Archaic points that spreads across
the northwestern sector of the South Excavation
Block. Chalcedony debitage was not found in suffi-
cient quantities to define major concentrations, al-
though it is apparent that most was recovered from
the northern part of the site. Units 14 and 35 had the
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highest chalcedony debitage counts. In Unit 14, lo-
cated at the northern end of the North Excavation
Block, chalcedony debitage was roughly distributed
between contexts assigned to the Early and Middle
AUs. In Unit 35, all of the chalcedony debitage was
associated with contexts assigned to the early AU;
this concentration overlaps the distribution of crystal
quartz debitage believed to be associated with
Paleoindian use of the site.

2. Middle Analytical Unit

Contexts assigned to the Middle AU consist primarily
of the first two to three subsoil levels below the
plowzone, which were excavated as Levels 2, 3, and
4. The inclusion of Level 4 in the Middle or the
Early AU varied across the site, depending on the de-
gree of downcutting or deflation in particular areas of
the site.

The Middle AU is best considered as representative of
the Late Archaic/Early Woodland occupation of the
site, although contexts associated with this analytical
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A: Cat. No. 114 (Test Unit 11, Stratum A, Level 1); B: Cat. No. 109 (Test Unit 10, Stratum B,
Level 3); C: Cat. No. 99 (Test Unit 9, Stratum B, Level 2); D: Cat. No. 208 (Excavation Unit 19,

Stratum B, Level 4).

unit contained a mixture of earlier and later materials.
While there is evidence of relatively frequent use of
the site during the Early Archaic, based on the num-
ber of discarded projectiles, there is only scant evi-
dence of Middle Archaic occupation. The one Middle
Archaic diagnostic point, a side-notched rhyolite point
assigned to the Otter Creek point type, was recovered
from Level 5 of Unit 5, which was included in the
Middle AU. Rhyolite is only sparsely represented in
the site assemblage. Most of the rhyolite debitage
was recovered from subsoil contexts in the North
Excavation Block, but there was insufficient material
to define spatial patterning.

A heterogeneous group of 12 stemmed points sug-
gests another period of frequent use of the site during
the Late Archaic to Early Woodland periods. These
points were made from a variety of materials, includ-
ing argillite (N=7), jasper (N=4), and chert (N=1). In
terms of their horizontal distribution across the site,
these points were scattered in a broad swath across the
North Excavation Block, with single outliers found in
the southem area of the site (Units 38 and 49). Seven
of these points were from contexts assigned to the
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Middle AU, two were from Early AU contexts, and
one was from a Late AU context. One jasper
stemmed point recovered from a surface context was
not assigned to an analytical unit.

The strong association of argillite with the Late
Archaic to Early Woodland use of the site is borne
out by the vertical distribution of argillite throughout
the site. When total counts are viewed by excavation
levels, it is apparent that argillite falls lower in the
profile than ceramics but higher than other materials
that are clearly associated with the Early Archaic oc-
cupations, such as quartz and quartzite (see Figure 9).
Argillite is relatively scarce in the site assemblage,
and none of the excavation units contained more than
eight argillite items. The highest concentrations of
argillite were observed in Units 15, 18, and 23 of the
North Excavation Block; however, these units exhib-
ited extensive disturbance from historic burials and
downcutting associated with the driveway to the au-
tomobile repair shop. In the North Excavation
Block, 60 percent of the argillite (N=34) were recov-
ered from contexts assigned to the Middle AU, while
in the South Excavation Block, 95 percent (N=19) of




PLATE 14: Assorted Projectile Points. A: Stemmed Point, Argillite, Cat. No. 666 (Excavation Unit 24,
Wall Collapse); B: Possible Triangular Broadspear Point, Argillite, Cat. No. 263 (Excavation
Unit 22, Stratum B, Level 2); C: Triangular Arrow Point, Jasper, Dog Family-Level Blood
Residue, Cat. No. 484 (Excavation Unit 42, Stratum B, Level 2).

the argillite was from contexts assigned to the Early
AU. It is also notable that the large argillite early-
stage biface and associated debitage (Feature 33) falls
within the Early AU. The argillite recovered from
Early AU contexts in the South Excavation Block
may be a result of mixing or other post-depositional
processes.

Jasper is the most common raw material in the site
assemblage, and it was one of the preferred materials
during each of the three major periods of site occupa-
tion. The horizontal distribution of jasper exhibits at
least two major concentrations. One concentration in
the South Excavation Block was adjacent to Feature
31 and associated with the Early AU. The highest
concentrations were located in the northeastern sector
of the North Excavation Block, particularly Units 10,
14, 15, and 18. In this area, the distribution of ap-
proximately 95 percent of the total jasper was recov-
ered from Excavation Levels 1-4, which were assigned
to the Middle and Late AUs. This area of the site had
also been subjected 10 a number of post-depositional
disturbances, including historic interments and down-
cutting associated with roadway and driveway con-
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struction. Another discrete jasper concentration was
identified in the eastern half of Unit 23; however, the
material had a wide vertical distribution in contexts
assigned to the Early, Middle, and Late AUs. Unit 23
also exhibited significant post-depositional distur-
bances from historic burials and roadway construc-
tion. Like jasper, chert was apparently a preferred raw
material throughout the site's periods of occupation.
The single stemmed chert point in the assemblage
was recovered from a context in Unit 22 that was as-
signed to the Middle AU. The horizontal distribution
of chert was roughly similar to that of jasper, with
the principal concentration located in the North
Excavation Block (Units 14 and 18) and a secondary
concentration in the South Block adjacent to Feature
31. In the North Block chert concentration 93 percent
of the total chert was recovered from Levels 2-4,
which were assigned to the Middle AU. The concen-
tration of chert in the South Excavation Block (Unit
51) is apparently associated with the Early Archaic
occupation, as 82 percent of the total chert from this
area was recovered from contexts assigned to the Early
AU.
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3. Late Analytical Unit

The Late AU is best considered Late Woodland, as it
was defined primarily by the vertical distribution of
ceramics, most of which can be identified as
Townsend ware. The contexts assigned to the Late
AU generally include the modern plowzone or A-hori-
zon, except in areas that had been severely truncated,
such as the northeastern margin of the site, where
construction of the U.S. Route 113 roadway and the
automobile repair shop driveway had truncated the
landscape surface.

Throughout the entire site, the ceramics show a much
higher vertical distribution than any of the lithics (see
Figure 9). Ceramics were most concentrated in the
plowzone, which roughly corresponds to the Late
AU, but a few were recovered from subsoil contexts
assigned to the Middle AU. Of the ceramics from
assignable analytical units, 87 percent were associated
with Late AU contexts, while the remaining 13 per-
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cent were associated with the Middle AU. The high-
est ceramic concentration in the plowzone (Late AU),
according to sherd frequency and total weight, was
identified in Unit 5. The Late Woodland projectile
point in the assemblage, a jasper triangle, was recov-
ered from Level 2 of Unit 42, a context that was as-
signed to the Middle AU. Jasper was a preferred lithic
material throughout the site’s major occupation peri-
ods, and the relatively elevated position of this raw
material in the soil column attests to the frequent use
of jasper during the more recent occupations. The
highest concentrations of jasper are located in the
North Excavation Block, particularly Units 10, 14,
15, 18, and 23. In this area most of the total jasper
was recovered from Excavation Levels 1-4, which
were assigned to the Middle and Late AUs. The high-
est concentrations of jasper debitage in the plowzone
(Late AU) were identified in Units 15, 21, and 23, all
of which are in the North Excavation Block.




VII

ARTIFACT ANALYSIS

A. INTRODUCTION

Archaeological investigations at Site 7S-F-68 resulted
in the recovery of 6,518 prehistoric artifacts, of which
6,409 are stone tools and debris and 109 are pottery
sherds and fragments of burmed clay. Chipped-stone
tools and debitage are the most common lithic arti-
facts, and they are primarily manufactured from jasper
and chert (Table 8 and 9).

Temporally diagnostic artifacts, primarily bifaces
(Tables 10-12), indicate that the site was repeatedly
occupied from the Paleoindian through the Late
Woodland period, but none of these occapations were
long-term settlements. In the preceding chapter it
was demonstrated that, while discrete occupational
episodes are difficult to delineate, occupations can be
grouped into three broad temporal units: Early
(Paleoindian and Early Archaic), Middle (Late Archaic
and Early Woodland), and Late (Late Woodland).

In this chapter, lithic and ceramic data are used to in- -

vestigate site chronology, site function, site pattern-
ing, settlement patterns, and subsistence practices.
To facilitate the investigation of these issues, artifacts
from all phases of work were combined into one
database. The Phase I and II artifacts were reexamined
to ensure that all of the information in the database
was recorded in the same fashion and at the same level
of detail. This step was easily completed and permit-
ted the largest possible database to be assembled.

B. THEORETICAL ORIENTATION AND
RESEARCH ISSUES

Lithic artifacts account for more than 90 percent of
the prehistoric artifacts recovered from the site and
thus constitute the primary data set. Their abundance
is partly attributable to their durability and chemical
stability, unlike artifacts fashioned from organic ma-
terials or even artifacts manufactured from fired clay.
This differential preservation of the total artifact as-
semblage skews interpretations by placing greater
emphasis on those activities that required stone tools
and generated lithic debris. It also forces researchers
to glean as much information as possible from lithic
assemblages.

An exception to the rule of lithic artifact stability is
the rapid weathering of artifacts manufactured from
argillite. Their instability must be kept in mind
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when comparing the quantities of different lithic ma-
terials in an assemblage. Small, thin argillite arti-
facts, like debitage, can often be completely erased
(eroded) from archaeological deposits.

In this study, stone tools are considered byproducts of
human behavior, particularly economic behavior.
The economy of a society is the process by which
that society provisions itself, and technology is the
means by which provisioning is achieved and main-
tained. Technology is a key element in human adap-
tive strategies (White 1959). )

Lithic technology--the manufacture and use of stone
tools--is the primary focus of this chapter and is ex-
amined through an organizational approach, referred to
as "the organization of technology” or "technological
organization" (see Nelson 1991). Central to the ap-
proach is the investigation of assemblage variability,
with the realization that variability is shaped by a
number of interrelated factors or constraints, for ex-
ample, settlement mobility, subsistence strategies,
raw material availability, and site formation pro-
Cesses.

The organization of lithic technology is investigated
by sorting lithic assemblages into a series of chipped-
stone and groundstone industries (e.g., Clark 1988;
Koldehoff 1987; Parry 1987). Specific industries are
defined on the basis of production procedures, raw ma-
terial requirements, and tool-design strategies.
Industries are characterized as following an expedient
or curated tool-design strategy. Expedient tools are
usually informal tools that are made, used, and dis-
carded at the same location, while curated tools are
usually formalized tools that are made to be reused
over an extended period, often at varying locations
across the landscape (Binford 1979; Nelson 1991).
Examples of curated tools are projectile points and
other types of hafted bifaces; examples of expedient
tools are unretouched or minimally retouched flake
knives and scrapers. By design, curated tools have
longer use lives than do expedient tools, and curated
tools tend to have longer and more complicated life
cycles because they are routinely subjected to mainte-
nance and are often recycled (Schiffer 1972) (Figure
14).

The concepts of tool-design strategies, tool use lives,
and tool life cycles are important to the investigation




TaBLE 8: Count, WEIGHT, AND MEAN WEIGHT OF RAW MATERIAL TYPES FOR ALL CHIPPED-STONE ARTIFACT CLASSES

RAW MATERIAL TYPE Count Weight Mean Weight
Jasper 3,413 1,964.9 0.6
Chert 1,187 765.7 0.6
Vein Quartz 820 1371.8 1.7
Quartzite 360 2,097.1 5.8
Argillite 88 1,791.1 20.4
Chalcedony 52 114.3 2.2
Crystal Quartz 35 18.4 0.5
Rhyolite 18 15.7 0.9
Igneous/Metamorphic 14 163.8 1.7
Ironstone 13 59.0 4.5
Indeterminate 85 42.3 0.5
TOTAL 6,085 8,404.1 1.4

Note: all weights expressed in grams.

of the research issues that were selected in accordance
with the project’s research design and are outlined be-
low.

1. Site Chronology

Basic to any archaeological investigation is the identi-
fication of temporal/cultural components. Critical to
this task is the identification of temporally diagnostic
artifacts and the "mapping out” of their horizontal and
vertical distribution across the site. In this chapter,
and in the preceding chapter, temporally diagnostic ar-
tifacts are identified, and their site contexts examined.
The methods of artifact identification are discussed be-
low.

2. Site Function

Site function refers to the nature of the site: How was
this particular spot on the landscape used? The key to
answering this question lies in the types of activities
that were conducted at the site. As mentioned earlier,
not all activities required stone tools or generated
lithic debris. Furthermore, not every stone tool that
was used at a site was discarded at that site. Curated
tools, for example, would have been used at several
different sites but would have been discarded at only
one (Binford 1979; Schiffer 1972, 1976). Despite
these limitations, lithic assemblages fumish many
insights into the activities that were conducted at a
site, and also provide some measure of the intensity
or duration of an individual occupation. The techno-
logical and functional analysis of lithic tools and de-
bris supplies the main body of data needed to address
this issue. These methods of analysis are discussed in
the next section.

61

TABLE 9: FREQUENCY OF PREHISTORIC ARTIFACT
CrLAsSES BY COUNT AND WEIGHT

ARTIFACT CLASS Count Weight
Bifaces 125 3,164.8
Cores 54 754.%
Cobble Tools 17 9,031.3
Debitage 5,840 4,145.0
Cracked Rock 273 6,222.6
Groundstone Tools 1 0.7
Minerals 33 64.2
Prehistoric Pottery 109 172.2
Unifaces 66 339.7
TOTAL 6,518 23,895.1

Note: all weights expressed in grams.

3. Site Patterning

Combining information about site formation pro-
cesses, cultural components, and site activities, site
patterning examines spatial relationships between
temporally diagnostic artifacts and other classes of
tools and debris with the aim of delineating tempo-
rally discrete activity areas or refuse disposal patterns.
To aid this investigation and the investigation of site
formation, several artifact classes were subjected to re-
fitting exercises. The procedures followed during
these refitting exercises have been briefly discussed in
the previous chapter.

4. Settlement Patterns

To study settiement patterns and settlement Systems
{(Winters 1969), contemporaneous sites or compo-
nents are characterized as to their function (site type),
and their distribution on the landscape is examined for
patterns. Inferences that are derived from these pat




TABLE 10: SUMMARY OF BiraciaL TooLs

BIFACE TYPE
PROJECTILE EARLY MIDDLE LATE % OF

RAW MATERIAL POINT STAGE STAGE STAGE OTHER |INDET. TOTAL  TOTAL
JASPER 41 1 2 2 . 14 60 48
CHERT 13 3 2 7 25 20
ARGILLITE 9 1 1 . . 3 14 11
QUARTZ 5 3 1 1 . 3 13 10
QUARTZITE 3 1 2 ) 6 5
CHALCEDONY 2 2 2
RHYOLITE 2 . 2 2
IGNEQUS/ 1 1 2 2
METAMORPHIC

IRONSTONE . . . 1 . 1 1
TOTAL 76 8 6 4 3 28 125 100%

terns most frequently pertain to strategies of resource
acquisition; foremost is the acquisition of food.
Lithic artifacts, as outlined above, furnish insights
into site function. More importantly, if researchers
identify the raw materials that were used in tool man-
ufacture and determine the availability of these raw
materials across the landscape, lithic assemblages can
furnish insights into patterns of settlement mobility
and land use (e.g., Ellis and Lothrop 1989). How the
site may have fit into a regional settlement system is
explored through the investigation of lithic procure-
ment strategies. The methods used to identify raw
materials and establish their availability are discussed
later in this chapter.

5. Subsistence Practices

Intertwined with the issues of site function and set-
tlement patterns is the issue of subsistence. In gen-
eral terms, the diversity and intensity of certain sub-
sistence activities can be documented by using data
derived from the technological and functional analysis
of the lithic assemblage. More specific information
is derived from the analysis of residues found adhering
to the surfaces of stone tools. Together, these lines
of evidence furnish a rudimentary picture of subsis-
tence practices, which is enhanced by the recovery of
floral and faunal remains.

C. ANALYTICAL METHODS

The methods and procedures used to generate data are
described in the following sections. In all cases, as
artifacts were analyzed, information was recorded on
analysis sheets as a series of codes, and the codes were
then entered into a computer database program
(R:BASE). A more complete discussion of the cod-
ing system can be found in Taylor and Koldehoff
(1991).
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1. Ceramic Artifacts

Two types of ceramic artifacts were recovered: frag-
ments of burned clay, and pottery sherds. The frag-
ments of burned clay were counted and weighed to the
nearest tenth of a gram. The following attributes
were recorded for sherds: vessel portion, temper, sur-
face treatment, maximum thickness, count, and
weight to the nearest tenth of a gram. Thickness was
measured with vernier calipers but only for sherds
with intact (i.e., uneroded) surfaces. Sherds were as-
signed to established ware types with the assistance of
Dr. Robert Wall.

2. Lithic Artifacts

Five categories of information were derived from
lithic artifacts: depositional, temporal/stylistic, func-
tional, technological, and raw material. The methods
used in the raw material and depositional (refitting)
analyses are discussed with their results in other sec-
tions of this report. Residue analysis was also con-
ducted, and the methods used are discussed with its re-
sults later in this chapter.

a) Technological and Functional Analysis

The analytical approach to stone-tool production and
use taken in this study can be described as tech-
nomorphological; that is, artifacts were grouped into
general Classes and then further divided into specific
Types based upon key morphological atiributes,
which are linked to or indicative of particular stone-
tool production (reduction) strategies. Function was
inferred from morphology, as well as from use-wear.
Surfaces and edges were examined for traces of use
polish and damage with the unaided eye and with a
10X hand lens. Data derived from ethnoarchaeologi-
cal and experimental research were relied upon in the
identification and interpretation of artifact types. The




TABLE 11: SUMMARY OF PROJECTILE POINTS

RAW MATERIAL
ARGIL- QUART- CHAL- RHYO-

POINT TYPE JASPER CHERT LITE QUARTZ ZITE CEDONY LITE TOTALS
Paleoindian 1 . . . . . 1
Generalized Early 2 1 1 ; . . 4
Archaic

Palmer 1 . 1
Kirk Corner Notched 1 . . . 1
Kirk Stemmed 2 2 2 1 . 7
Bifurcate Base 2 3 1 . . 6
Otter Creek . . . 1 1
Late Archaic/E. 4 1 7 12
Woodland

Late Woodland 1 . . . 1
TOTALS 14 7 7 2 2 1 1 34

works of Callahan (1979), Clark (1986, 1988),
Crabtree (1972), Flenniken (1981), Gould (1980), and
Parry (1987) were drawn upon most heavily.

A conservative approach to the identification of edge
utilization and retouch was taken because a number of
other factors--for example, trampling of materials on
living surfaces, spontaneous retouch during flake de-
tachment, and trowel contact, can produce similar
types of damage. More precise and accurate informa-
tion about t0ol use can be obtained if higher levels of
magnification are employed (e.g., Keely 1980; Yerkes
1987), but these methods are time consuming and ex-
pensive if large numbers of artifacts are examined.
However, an aggressive residue analysis program was
undertaken: nearly 200 lithic artifacts were analyzed,
and the results provide data not only about tool use
but also about subsistence practices.

It must be noted that, for ease of analysis, only the
primary or main function of artifacts with evidence of
multiple functions is presented in tabular form; in the
artifact inventory secondary or additional functions are
listed as notes in the database. These additional func-
tions are mentioned in the text when significant.

Organized by artifact classes, artifact types are listed
below, followed by a brief definition. All types were
quantified by count and by weight to the nearest tenth
of a gram.

1) Debitage

Debitage includes all types of chipped-stone refuse
that bear no obvious traces of having been utilized or
intentionally modified. The two basic forms of deb-
itage are flakes and shatter. Debitage was sorted into
eight types, and observations on raw material and cor-
tex were recorded. How these latter two variables
were classified is discussed later.
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Decortication Flakes are intact or nearly intact flakes
with 50 percent or more cortex covering their dorsal
surface. These are the first series of flakes detached
during lithic reduction.

Early Reduction Flakes are intact or nearly intact
flakes with less than 50 percent dorsal cortex, fewer
than four dorsal flake scars, on the average, and irreg-
ularly shaped platforms with minimal faceting and
lipping. Platform grinding is not always present.
These flakes could have been detached from early- to
middle-stage bifaces or from frechand or bipolar cores.

Biface Reduction Flakes are intact or nearly intact
flakes with multiple overlapping dorsal flake scars
and small elliptically shaped platforms with multiple
facets. Platform grinding is usually present.
Platforms are distinctive because they represent tiny
slivers of what once was the edge of a biface. Biface
reduction flakes are generated during the later stages of
biface reduction and also during biface maintenance

(resharpening).

Bipolar Reduction Flakes are intact or nearly intact
flakes that have been struck from a bipolar core.
They typically exhibit sheared cones or bulbs, closely
spaced ripples, and crushed and splintered platforms.
Crushing can also occur on the termination of flakes
(distal end), but it is 2 common misconception that
platforms and bulbs are present .on both ends of each
flake. Not all flakes that are generated during bipolar
reduction are distinguishable as bipolar flakes, and
large amounts of shatter are usually created.

Block Shatter are angular or blocky fragments that do
not possess platforms or bulbs. Generally the result
of uncontrolled fracturing along inclusions or internal
fracture planes, block shatter is most frequently pro-
duced during the early reduction of cores and bifaces.
Block shatter is common in bipolar reduction, and it




TaABLE 12: SUMMARY OF PROJECTILE POINT MEASUREMENTS

POINT TYPE LENGTH WIDTH THICKNESS
Palmer (N=1)

Mean 225 20.7 57
Kirk Corner Notched (N=1)

Mean 245 19.0 4.5
Kirk Stemmed (N=7)

Mean 36.5 18.6 7.0

Range 19.0- 441 11.0- 21.2 49- 88
Bifurcate Base (N=1)

Mean 255 16.2 8.5
Otter Creek (N=1)

Mean 40.0 25.5 6.0
Late Archaic/Early Woodland (N=8)

Mean 41.9 221 8.1

Range 30.3- 58,5 16.8 -28.5 6.9-11.7
Late Woodland (N=1)

Mean 28.9 22.1 3.7

Note: measurements expressed in millimeters.

is equivalent to "primary shatter" (Binford and
Quimby 1963).

Flake Shatter are small, flat fragments or splinters
that lack platforms, bulbs, and other obvious flake at-
tributes. Flake shatter is generated throughout a re-
duction sequence but is most common in later stages.
1t is a common byproduct of bipolar reduction, and it
is equivalent to “"secondary shatter” (Binford and
Quimby 1963). Trampling of debitage on living sur-
faces also generates flake shatter, while thermal frac-
turing produces both flake and block shatter.

Flake Fragments are sections of flakes that are too
fragmentary to be assigned to a particular flake type.
Typical specimens are medial and distal fragments of
flakes.

Indeterminate Flakes are flakes that cannot be as-
signed to a specific type because their surfaces have
been severely damaged (e.g., pot lidding) or eroded
(e.g., argillite debitage).

2) Cores

Cores are cobbles or blocks of raw material that have
had one or more flakes detached, but they have not
been shaped into tools or used extensively for tasks
other than being nuclei from which flakes have been
struck. Cores come in various shapes and sizes, de-
pending upon their degree of reduction and the meth-
ods of reduction that were applied. Three core types
were identified, and variables recorded include raw ma-
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terial and cortex. If evidence of use-wear was detected,
this information was entered into the database as free-
form text.

Freehand Cores are blocks or cobbles that have had
flakes detached in multiple directions by holding the
core in one hand and striking it with a hammerstone
held in the other (Crabtree 1972). This procedure
generates flakes that can be used as is for expedient
tools or can be worked into formalized tools.
Freehand percussion cores come in various shapes and
sizes, depending upon the raw material form and the
degree of reduction.

Bipolar Cores are cobbles or other pieces of raw mate-
rial (e.g., broken tools and debitage) that have had
flakes detached by direct hard-hammer percussion on
an anvil: the core is placed on the anvil and struck
vertically with a hammerstone (Crabtree 1972).
Cores typically assume a tabular shape, exhibit heavy
crushing and battering, and have flake scars that tend
to run between areas of crushing and battering.
Bipolar cores are normally smaller than freehand cores
because bipolar reduction is a technique for maximiz-
ing available raw materials. Most flakes that are de-
tached are only suitable for expedient flake tools.
Bipolar reduction can also be used to recycle tools or
sizable pieces of debitage into usable flakes. Bipolar
cores could also have been used as wedges (see
Flenniken 1981; Hayden 1980), but most of the spec-
imens in the assemblage appear to be cores rather
than wedges.
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FIGURE 14: Simplifed Flow Model of the Life Cycle of Lithic Materials in a Cultural System.

Tested Cobbles are unmodified cobbles, blocks, or
nodules that have had a few flakes detached to exam-
ine raw material quality. These cobbles were not
worked into tools because they possessed raw material
flaws or because they were set aside for future needs,
which apparently never arose.

3) Unifaces

Unifaces include both formal tools (e.g., endscrapers)
and informal tools (e.g., utilized and edge-retouched
flakes). Flakes from cores and bifaces can be used as
informal (expedient) tools or worked into formal
tools. Five uniface types were recognized, and their
raw material, cortex, and condition (whole or broken)
were recorded. Whole specimens had their maximum
length, width, and thickness recorded in millimeters.
Additional functions were entered as notes in the
database.

Endscrapers are formalized unifaces that have uni-
formly retouched edges, which creates a working edge
and a standardized shape. The working edge is trans-
verse to the long axis of the tool, and retouching of-
ten erases obvious indications that the too} is made
on a flake. In some cases, endscrapers are bifacially
worked, but they are still classified as unifaces.
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Sidescrapers are formalized unifaces that have uni-
formly retouched edges, which creates a working
edge(s) and a standardized shape. The working edge(s)
parallels the long axis of the tool, and retouching of-
ten erases obvious indications that the tool is made
from a flake.

Retouched Flakes are expedient tools that have had
one or more edges retouched to resharpen the working
edge, to create a dulled edge for grasping, or to form a
specific edge angle or shape. The flake itself could
have been detached from a core or a biface. It should
be noted that severe edge damage can be difficult to
discern from intentional retouching.

Utilized Flakes are expedient tools that exhibit traces
of use damage and/or polish on one or more edges.
These flakes could have been detached from cores or
bifaces, and they were employed with no prior modi-
fication. Both retouched flakes and utilized flakes rep-
resent simple tools that were usually used in cutting
and scraping tasks and afterwards discarded.

Denticulated Flakes are a special type of retouched
flake. They are distinctive because appropriately
spaced flakes have been detached from one or more




edges to form a toothed or serrated edge. Various
functions have been suggested for this tool type (or
tool edge), such as shredding plant fibers or scaling
fish, but support for these suggestions is lacking.

4) Bifaces

Bifaces are chipped-stone tools that have been shaped
by the removal of flakes from both faces or sides of a
cobble or large flake. In most cases, they are hafted
and used as projectile points and/or knives.
Technically, bifaces are also cores, for the flakes de-
tached from them during production and maintenance
can themselves be used as tools (see Kelly 1988).
Bifaces were sorted into six types; atributes recorded
include raw material, cortex, and condition. Intact bi-
faces were coded as whole and had their maximum
length, width, and thickness recorded in millimeters.
Broken bifaces had their condition coded as broken,
except for broken projectile points, which were coded
as tip, medial section, or base. All bifaces were sub-
jected to a refitting exercise.

Early-Stage Bifaces are cobbles or large flakes that
have had their edges bifacially trimmed and a few
large reduction flakes detached. These bifacial blanks
are equivalent to Callahan's Stage 2 bifaces (Callahan
1979). Because of their crude condition, they can be
hard to distinguish from freehand cores and choppers.
In fact, early-stage production failures could easily be
recycled into these other tool types.

Middle-Stage Bifaces look more like bifaces; they
have been initially thinned and shaped. A lenticular
cross section is developing, but edges are sinuous,
and patches of cortex may still remain on one or both
faces. These bifaces are roughly equivalent to
Callahan's Stage 3 bifaces (Callahan 1979). Biface
reduction is a continuum; therefore, middle-stage bi-
faces are often difficult to distinguish from early- and
late-stage bifaces, depending upon the point at which
their reduction was halted. Moreover, rejected bifaces
may have been used for other tasks (recycled).

Late-Stage Bifaces are basically finished bifaces; they
are well thinned, symmetrical in outline and cross
section, and edges are centered. Small areas of cortex
may still exist on one or both faces. These bifacial
preforms are roughly analogous to Callahan’s Stage 4
bifaces (Callahan 1979).

Projectile Points are finished bifaces that were hafted
and functioned as projectiles and/or knives. Intact
projectile points and basal fragments were assigned to
established point types.

66

Other Bifaces are bifaces that do not easily fit into the
above types. Distinctive attributes or apparent func-
tions were recorded as notes in the database.

Indeterminate Biface Fragments are sections of bifaces
that are too badly damaged to be assigned to a specific

type.
5) Cracked Rock

Cracked rock includes all fragments of lithic debris
that cannot be attributed to stone-tool production.
Most specimens represent fire-cracked rock (FCR):
cobbles that were used in heating and cooking activi-
ties. All cracked rock was weighed , but no variables
were recorded. All specimens were, however, sub-
jected to a refitting exercise, the details of which are
presented elsewhere.

6) Cobble Tools

Cobbles were used for various tasks with little or no
prior modification. Battered, crushed, pitted, and/or
abraded surfaces identify cobble tools. When multiple
functions were evident, the cobble was assigned to the
artifact type that best represented its "dominant” or
"primary” function; additional functions were recorded
as notes in the database. Eight types of cobble tools
were identified. Raw material and condition were
recorded; and when tools were whole, their maximum
length, width, and thickness were recorded in millime-
ters.

Hammerstones are cobbles that show evidence of bat-
tering and crushing along their margins, indicating
that they were intentionally used as percussors.

Manos or grinding stones are hand-sized cobbles with
one or more flat surfaces that were used to crush and
grind various materials, usually vegetable products, as
is evidenced by smoothed and polished surfaces.

Anvilstones are cobbles that were used as a base on
which to rest materials while they were struck with a
hammer. Surfaces that are interpreted as anvils tend
to possess shallow, coarse-textured depressions with
amorphous outlines. A common activity that could
have produced these depressions is bipolar reduction.

Pitted Cobbles or "nutting stones" are cobbles with at
least one smooth depression no greater than about 4
cm in diameter. These depressions differ from anvil
depressions 1n that they are smoother, often deeper,
and tend to be circular or oval. These depressions are
believed to be the result of processing nuts, as com-
pared to anvil depressions.




Metates or grinding slabs are large cobbles with one
or two flat or concave surfaces, which exhibit evi-
dence of having been used as durable surfaces for
grinding and crushing. These surfaces were used in
combination with manos to process seeds and other
plant foods.

Pestles are linear cobbles that exhibit crushing and
smoothing on one or both ends or poles. Pestles can
also be formalized tools that were shaped by pecking
and grinding, but the specimens in the Site 7S-F-68
assemblage are merely linear cobbles.

Abraders are pieces of sandstone or related materials
that were used to shape and sharpen tools made of var-
ious materials. Abraders are believed to have been
used in the manufacture and maintenance of bone and
wood tools and in the manufactire and maintenance of
stone tools.

Other Cobble Tools are cobbles that do not fit into
the above types. Key attributes and apparent func-
tions are recorded as notes in the database.

7 Groundstone Tools

These highly formalized tools (and ormaments) were

manufactured by pecking, grinding, and sometimes

flaking. Typical artifact types are grooved axes,
pipes, pendants, and bannerstones. Only one tiny
fragment of a groundstone tool was recovered from
the site.

8) Minerals

Unmodified or minimally modified crystals or chunks
of naturally occurring chemical elements, for example
limonite and hematite (iron ores), were classified as
minerals. Three types of minerals were recognized:
hematite, mica, and other. Under the last type, un-
modified fragments of petrified wood were recorded.

b) Stylistic Analysis

Only projectile points (or hafted bifaces) were stylis-
tically analyzed. They were segregated into groups on
the basis of like morphology and technology.
Technology refers to those aspects of production,
maintenance, recycling, and hafting that are "recorded”
or "preserved” on the surfaces of each specimen. Raw
material was not considered a variable, except to the
degree that different materials may have affected mor-
phology because of their varying fracture mechanics
(see Callahan 1979).

Bifaces were not directly assigned to point types. The
hafted bifaces were first sorted into groups based upon
shared attributes: overall size and shape, manufactur-
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ing and resharpening methods, haft morphology,
presence or absence of haft grinding, blade morphol-
ogy, and presence or absence of blade serration.
These groups were then compared to established point
types to find a "best fit." Some groups of bifaces fit
established types better than others. The following
reports were most heavily relied upon in matching
these groups with established point types: Broyles
(1971), Coe (1964), Ebright (1992), Evans (1984),
Funk (1988), Gardner (1974), Gleach (1987), Kinsey
(1972), Ritchie (1971), and Stephenson and Ferguson
(1963).

Central to the analysis was the realization that hafted
bifaces are dynamic entities. As curated tools, they
were designed to be maintained, reused, and recycled
(see Kelly 1988). Therefore, attempts by archaeolo-
gists to construct meaningful typologies must take
this fact into account. At the same time, this fact
does not negate the usefulness of hafted bifaces as
"index fossils" of past cultures.

This issue has recently been debated by Great Basin
archaeologists (Bettinger et al. 1991; Flenniken and
Raymond 1986; Flenniken and Wilke 1989; Thomas
1986), and a review of the literature indicates that re-
searchers in the Middle Atlantic often fail to consider
the effects of resharpening and recycling on projectile
point morphology. More often than not, hafted bi-
faces are sorted into point types as if they were static
entities--their current morphology is taken at face
value. Individual points, however, would not neces-
sarily have experienced the same numbers and types
of impact fractures or resharpening events. Full -
recognition of this fact may help to alleviate some of
the confusion and difficulty currently experienced in
establishing a more complete projectile point se-
quence for the Middle Atlantic region (Custer and
Bachman 1986; Evans 1984; Evans and Custer 1990;
Wesler 1983, 1985). The excavation of more sites
with clearcut stratigraphic sequences and numerous
points would be of great benefit in this regard. Site
7S-F-68 is not one of these sites, but it does have
contributions to make.

D. LITHIC PROCUREMENT

Raw material analysis of the Site 7S-F-68 assem-
blage identified 13 different lithic types. Their avail-
ability is discussed in the next section, which is fol-
lowed by a description of each type and a discussion
of how they were identified and quantified. The last
two sections examine and summarize procurement
strategies for chipped-stone tool production.
Groundstone tools are not considered because so few
were recovered, and most were manufactured from




cobbles, which were probably procured along with
cobbles intended for chipped-stone use.

1. The Lithic Landscape

The term "lithic landscape” refers to the availability
of lithic raw materials across a region or set area.
Reconstructing the lithic landscape is an essential
first step in investigating lithic procurement. It is re-
constructed by reviewing geologic reports and maps
and by conducting field surveys (see Blanton 1984;
Gould and Saggers 1985).

Custer and Galasso (1980) provide a good overview of
the lithic landscape of Delaware. In brief, bedrock or
primary lithic source areas are restricted to the Fall
Line area at the top or northern end of the Delmarva
Peninsula. Two important resources in this area are
Iron Hill jasper and Cecil County black flint or chert.
This resource-rich area is referred to by Wilkins
(1976) as the Delaware Chalcedony Complex (Figure
15). South of the Fall Line, gravels or secondary
lithic deposits are scattered over the landscape. Some
of these deposits are quite extensive and are compara-
ble to primary lithic source areas, "in that they repre-
sent focal points on the landscape where large accu-
mulations of lithic materials may be found" (Custer
and Galasso 1980:9). In contrast, the rest of the
Delmarva Peninsula is characterized as a "lithic-poor
setting,” where "small isolated pockets of cobble de-
posits are found" (Custer and Galasso 1980:9).

The area surrounding Site 7S-F-68, including virtu-
ally all of the Mid-Peninsular Drainage Divide phys-
iographic zone, falls within this lithic-poor zone, evi-
denced by the rarity of cobbles and even pebbles in
the site area. A limited effort was made to locate nat-
urally occurring lithic cobbles in the headwaters of
nearby streams, but none could be found.

Custer and Galasso aptly point out that, because sec-
ondary deposits on the Delmarva Peninsula contain
cobbles and pebbles that have been transported down
the Delaware and Susquehanna Rivers (and their an-
cestral streams), raw materials from large sections of
the Middle Atlantic region could be found within
these locally available gravels. However, two impor-
tant raw materials available within the region--rhyo-
lite and argillite--are less likely to be contained within
these secondary deposits (Custer and Galasso 1980:7,
10). Of these two, argillite is more likely to be
found within these deposits, but because it weathers
so rapidly, cobbles of this material are often of little
utility. Hence, these two materials are considered
nonlocal resources. However, these secondary
(cobble) sources can make it difficult to determine
what percentage of the chert, jasper, quartz, and other
raw materials in an assemblage were locally procured
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in cobble form or were procured at a distance from
primary sources. Cortex provides the most direct
measure of cobble versus bedrock procurement, and
mean weight provides a basic index of distance to
source (see below).

2.  Raw Material Analysis

Raw materials were identified on the basis of macro-
scopic characteristics: color, texture, hardness, and in-
clusions. A 10X hand lens, and on occasion higher
levels of magnification, were used to identify inclu-
sions and to evaluate texture and structure.
Archaeological and geological reference collections at
the LBA laboratory in East Orange, New Jersey, were
consulied during analysis.

Each of the 13 raw material types identified in the as-
semblage is listed below, with a brief description of
its physical characteristics. As mentioned earlier, all
lithic artifacts were quantified by count and by weight
to the nearest tenth of a gram.

Cortex was recorded for all chipped-stone artifacts as
followings: absent, block, cobble cortex, indetermi-
nate cortex, and no observation. Block cortex denotes
lithic procurement from primary or bedrock sources,
while cobble cortex denotes use of secondary or cob-
ble sources. Generally, block cortex is rugged and
coarse textured, while cobble cortex is smooth and of-
ten polished. Cobbles can contain internal fracture
planes however, and when exposed by knapping, can
appear similar to block cortex; in addition, small
patches of cortex can be difficult to evaluate.
Consequently, cortex was coded as indeterminate
when it was unclear whether it was cobble or block.
No observation was coded when the presence or ab-
sence of cortex could not be determined; this proce-
dure was limited to artifacts manufactured from
argillite.

a) Chert

Chert is the second most common raw material in the
assemblage. A variety of different formations and
source areas appear to be represented. But, as dis-
cussed above, an array of nonlocal cherts could be lo-
cally available in secondary deposits. Although a
range of textures and flaking qualities are represented,
most chert artifacts are fine grained and are some
shade of gray, particularly bluish gray. In part, this
is a result of the manner in which chert artifacts were
distinguished from jasper artifacts. To avoid confu-
sion, cryptocrystalline materials that are yellow, tan,
brown, or reddish brown were considered jasper. It is
likely that much of the chert in the assemblage was
ultimately derived from the Delaware Chalcedony
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Complex, either by direct procurement or by pro-
curement from secondary deposits.

by Jasper

In the Site 7S-F-68 assemblage, jasper is the most
common raw material. There are several known
sources of jasper in the Middle Atlantic region (Hatch
and Miller 1985; Stevenson et al. 1990), and as noted
above, these jaspers could be locally available in cob-
ble form. However, about half of the jasper in the
assemblage is most similar to Iron Hill jasper, which
typically exhibits a dark reddish brown color because
of its high iron content.

©) Rhyolite

Rhyolite is a fine-grained extrusive igneous rock that
can be conchoidally fractured. One of its most distin-
guishing features is quartz and feldspar phenocrysts,
which are scattered throughout its matrix in varying
quantities. The rhyolite in the 7S-F-68 assemblage is
macroscopically indistinguishable from rhyolite de-
posits in the South Mountain area of northern
Maryland and southern Pennsylvania, which are lo-
cated about 200 km to the northwest (Figure 15).
South Mountain rhyolite is in actuality a metarhyo-
lite--that is, it has been subject to metamorphism. In
general, this process increases flaking quality and im-
parts distinctive macroscopic characteristics, which
help to separate it from rhyolites in adjacent regions.
The exploitation of South Mountain rhyolite has
been documented by R. Michael Stewart (1984a,
1984b, 1987, 1989b). Custer and Galasso (1980:10)
state that the potential for rhyolite to be contained
within cobble deposits is "virtually nonexistent.”

d Argillite

Argillite is partially metamorphosed mudstone,
which, because of its hardness and fine texture, can be
flaked. But it is a very brittle material that weathers
rapidly once incorporated in most archaeological con-
texts. Large deposits of argillite are common in parts
of the Middle Atlantic region, with the nearest de-
posits some 100 km up the Delaware River (Didier
1975). The argillite artifacts in the assemblage are
primarily gray and greenish gray and highly weath-
ered, with chalky exteriors. For this study, argillite
is considered a nonlocal material because "its suscep-
tibility to weathering means that cobbles would be
likely to be small in size and not well suited for the
manufacture of stone tools” (Custer and Galasso
1980:7).
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€ Quariz

Two varieties of quartz were recovered from the site,
vein quartz and rock quartz crystal. Rock quartz crys-
tals are large individual crystals, which are transparent
or nearly so, while vein quartz occurs as seams of in-
terlocking crystals or massive crystalline structures.
Vein quartz dominates the assemblage; rock quartz
crystal is limited to a handful of artifacts. Specimens
of vein quartz are, on occasion, partially transparent,
but more often than not they could be described as
opaque and white to light gray in color (i.e., milky
quartz). A few specimens of vein quartz are pinkish
and could be referred to as rose quartz. Both varieties
of quartz are available in the uplands north of the Fall
Line (Figure 15) and in secondary deposits south of
the Fall Line.

f) Quartzite

Quartzite has traditionally been defined as metamor-
phosed sandstone. Heat and/or pressure transformed
the sandstone into a more homogeneous matrix,
which more readily transmits fractures through indi-
vidual sand grains rather than around them. Research
by geologists, however, has shown that many
quartzites are not the product of metamorphism;
rather, quartzites are of two basic types: sedimentary
and metamorphic (see Ebright 1987). Sedimentary
quartzites (or orthoquartzites) are more common than
metamorphic quartzites (or metaquartzites), and they
can be described as sandstones that have been ce-
mented together by silica rather than transformed by
heat and pressure. The flaking quality of ortho-
quartzites varies depending upon their degree of ce-
mentation: the more weakly cemented, the poorer the
flaking quality. Even the best orthoquartzites and
metaquartzites can be considered coarse grained and
difficult to flake when compared to more homoge-
neous or isomorphic materials like chert and jasper
(see Callahan 1979). A variety of quartzites are pre-
sent in the assemblage. The level of effort required to
distinguish different forms of quartzite exceeds the
limits of this project (see Ebright 1987).

) Chalcedony

Like chert and jasper, chalcedony is a cryptocrys-
talline material. For this study, the term chalcedony
is applied to a distinctive fine-grained raw material,
which differs from the chert and jasper in the assem-
blage because it is slightly coarser in texture, more
translucent, and usually gray mottled with red and
blue. That its texture and fracture mechanics are dis-
similar to chert and jasper is apparent in the number
of bifaces manufactured from this material that ex-
hibit numerous flake scars with hinge terminations.
The source may be the Delaware Chalcedony




Complex, and the material is probably contained
within secondary deposits.

h) Ironstone

Ironstone is sand that has been welded together by the
accretion of iron. Deposits of such materials are a
common feature of the Coastal Plain, and because of
its depositional history, it has been referred to as "bog
iron" (see Vokes and Edwards 1974). Just south of
the Fall Line (Figure 15), large deposits of fine-
grained ironstone were exploited by prehistoric popu-
lations for the production of chipped-stone tools
(Ward 1988). This raw material was little used by the
groups that occupied Site 7S5-F-68.

1) Siltstone

Siltstone 1s a fine-grained sedimentary rock. Only a
few artifacts in the assemblage have been assigned to
this material type, some of which have properties that
are similar to low-grade chert.

) Sandstone

Sandstone is a coarse-grained sedimentary rock, simi-
lar to ironstone, but its primary welding agent is not
necessarily iron. Like siltstone, it is poorly repre-
sented in the assemblage.

k) Steatite

Steatite or soapstone is a fine-grained, compact,
metamorphic rock, whose principal constituent is
talc. This soft but durable material is ideal for manu-
facturing stone bowls and other groundstone imple-
ments. Steatite quarries have been reported from
Washington, D.C., as well as from other areas of the
Middie Atlantic (Holland et al. 1981; Holmes 1897).
This material is represented in the assemblage by a
tiny fragment of a groundstone tool.

1) Igneous/iMetamorphic

Grouped under this type are a number of different ig-
neous and metamorphic rock types, which are avail-
able north of the Fall Line in primary deposits and
south of the Fall Line in secondary deposits. The
most common materials in the assemblage are basalt
(or diabase) and schist.

m) Indeterminate

Artifacts that could not be assigned to one of the
above raw material types with a high degree of confi-
dence were classified as indeterminate. Examples of
such artifacts are tiny pieces of debitage and artifacts
that have been severely burned.
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3. Procurement Strategies

As previously mentioned, the lithic assemblage as a
whole is dominated by chipped-stone tools and deb-
itage. Jasper is, by count, the most common raw
material used in chipped-stone tool production, but by
weight, quartzite is the most common (Table 8). By
count, the raw materials fall into the following order:
jasper (56.0%), chert (19.5%), quartz (14.0%),
quartzite (5.9%), (1.5%), chalcedony (0.9%), thyolite
(0.3%), 1gneous/metamorphic (0.2%), ironstone
{0.2%), and indeterminate (1.4%). By weight, the or-
der is different: quartzite (25.0%), jasper (23.4%),
argillite (21.3%), quartz (16.5%), chert (9.1%), ig-
neous/metamorphic (1.9%), chalcedony (1.4%), iron-
stone (0.7%), rhyolite (0.2%), and indeterminate
(0.5%). :

Jasper was clearly an important raw material, because
it accounts for more than half of the chipped-stone as-
semblage by count and almost one-quarter of the as-
semblage by weight. That the raw materials do not
follow the same order of popularity by count as by
weight is expected: not all of the raw materials have
the same availability across the landscape, nor do they
have identical flaking properties. Those raw materials
that flake the best should account for more of the as-
semblage by count than by weight because they
would be reduced more intensively. For example,
jasper, chert, and quartz (vein and crystal) account for
90 percent of the assemblage by count, but only 49
percent of the assemblage by weight. Differences in
raw material availability and reduction strategies can
be further documented by examining mean weight and
COItex.

a) Mean Weight

Mean weight provides important insights into pro-
curement and production, especially when coupled
with a basic understanding of the local and regional
lithic landscape. Given that large lumps of raw mate-
rial require considerable effort to transport and that
stone-tool production and maintenance is a subtractive
process, it is generally accepted by researchers that the
amount (or mean weight) of a particular raw material
should decrease as one moves away from that raw ma-
terial’'s source area (see Erickson and Purdy 1984;
Renfrew 1977).

With this generalization in mind, note that chert and
Jasper have the same mean weight (0.6 g), which is
undoubtedly a product of similar availability and sim-
ilar procurement and reduction strategies.
Indeterminate materials have the lowest mean weight
(0.5 g), which is expected because the smallest arti-
facts are the most difficult to identify with certainty.




Rhyolite has the next lowest mean weight (0.9 g),
and its low mean weight is expected because it is
considered a nonlocal raw material. Likewise, then,
argillite should have a low mean weight because it is
also considered to be a nonlocal material. But this is
not the case; argillite has the highest mean weight
(204 g). If the very large, early-stage argillite biface
(1491.0 g) from Feature 33 is deleted from the total
count and weight for argillite (Table 8), the mean
weight for argillite is reduced to 3.4 g, which more
closely fits what is expected for a nonlocal raw mate-
rial. Furthermore, it should be remembered that the
mean weight of argillite is artificially inflated by the
nonrecovery of small argillite debitage--resulting from
its susceptibility to erosion. Vein and crystal quartz,
combined, have a low mean weight (1.7 g), followed
by chalcedony (2.2 g). After these raw materials,
mean weight values greatly increase: ironstone (4.5
2), quartzite (5.8 g), and igneous/metamorphic (11.7
g). This is partly explicable by coarse texture and
lower flaking quality of the latter materials.

The mean weight for each material's debitage assem-
blage is as follows: jasper, rhyolite, and indeterminate
materials have the same value (0.4 g), followed by
chert (0.5 g), ironstone (0.9 g), vein quartz and crystal
quartz combined (1.2 g), chalcedony (2.0 g), argillite
(24 g), quartzite (2.6 g), and igneous/metamorphic
(4.9 g). The pattern is basically the same as above:
jasper, chert, rhyolite, and indeterminate materials
have the lowest mean weights, and quartzite and ig-
neous/metamorphic materials have the highest. That
argillite has a relatively high mean weight, even
though it is considered nonlocal, is again attributed to
its susceptibility to erosion.

However, another factor that may be contributing to
the high mean weight of argillite is its method of
procurement. Unlike those raw materials with low
mean weights (rhyolite, jasper, and chert), it is possi-
ble that argillite was procured indirectly through ex-
change contacts in the Delaware Valley, while these
other raw materials were procured directly from source
areas as part of a group's seasonal movements. With
the second scenario, "embedded” procurement (Binford
1979), tools and preforms made from a particular raw
material are "consumed” (used, resharpened, and dis-
carded) across the landscape; thus, mean weight
should decrease as distance from source increases. In
the first scenario, exchange, the rule of decreasing
mean weight may not be expressed in the same way
because large preforms or cores may have been trans-
ported from one region to another with little or no re-
duction. The large argillite biface from Feature 33
could exemplify the form in which argillite arrived at
the site. That the only diagnostic bifaces manufac-
tured from argillite are believed to be from the Late
Archaic and Early Woodland periods lends credence to
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the above scenario because these periods are character-
ized as a time of increased exchange and reduced mo-
bility (e.g., Custer 1988). Nevertheless, both scenar-
10s are speculative and warrant further investigation.
It is important to mention that the rhyolite sample is
much smaller than the argillite sample and that the
large argillite biface (Feature 33) was found strati-
graphically below the argillite stemmed points.

Overall, analysis of mean weight supports the ap-
praisal of rhyolite and argillite as nonlocal raw mate-
rials (i.e., unavailable on the Delmarva Peninsula),
and their procurement was apparently achieved under
different strategies: argillite procured via exchange and
rhyolite procured by visits to its source area. The
low mean weights for chert and jasper may in part be
explained by long-distance procurement from bedrock
sources (e.g., Delaware Chalcedony Complex), but
these values are also a condition of the superior flak-
ing quality of these materials and the absence of lithic
raw materials in the site vicinity. If raw materials
must be maximized, the higher quality materials will
tend to be the focus of that maximization (e.g.,
Goodyear 1979, 1993). This interpretation may also
apply to crystal quartz, for when it is separated from
vein quartz, it has a low mean weight, 0.5 g. So, by
mean weight alone, it cannot be determined whether
jasper, chert, and quartz were primarily procured from
local cobble sources or from more distant bedrock
sources. Cortex provides another line of evidence.

B) Cortex

Lithic raw materials come in different kinds of "pack-
ages," and the exteriors of these packages furnish
clues about where they can be found on the landscape.
Cobbles are small lumps of raw material that bave
been transported by natural processes to secondary lo-
cations; their rinds or cortex bear the marks of this
transportation. In contrast, raw materials collected
from primary sources do not bear the marks of natural
transportation. Therefore, as discussed above, cobble
cortex implies secondary deposits, and block cortex
implies primary deposits. Drawing upon the work of
Custer and Galasso (1980), it can be stated with con-
fidence that the only raw material sources on the
Delmarva Peninsula below the Fall Line are sec-
ondary deposits, except for ironstone. However, this
material is of little consequence in the assemblage.
In simple terms, cobble cortex equals "local” pro-
curement--that is, raw materials were obtained from
somewhere on the Delmarva Peninsula; and block
cortex equals "nonlocal" procurement--that is, raw
materials were obtained from somewhere at or above
the Fall Line.

Cortex types are summarized for each raw material in
Table 13. Most of the raw materials have both types




TaBLE 13: SuMmARY OF CORTEX TYPES BY RAW MATERIAL FOR THE CHIPPED-STONE ASSEMBLAGE

CORTEX TYPE"
RAW MATERIAL A C B | X TOTAL
Jasper
Count 2,560 794 40 19 3,413
Weight 748.8 1156.2 35.9 24.0 1964.9
Chert
Count 947 212 16 11 1 1187
Weight 322.0 348.0 67.8 26.7 1.2 765.7
Quartz
Count 638 206 5 6 855
Weight 563.6 809.5 13.5 3.6 1390.2
Quartzite
Count 304 48 5 3 360
Weight 666.5 1133.5 291.2 5.9 2097.1
Argillite
Count 88 88
Weight 1791.1 17911
Chalcedony
Count 38 11 3 52
Weight 28.1 10.2 76.0 114.3
Rhyolite
Count 18 18
Weight 15.7 15.7
Igneous/Metamorphic
Count 6 5 1 1 14
Weight 37.8 90.4 4.1 29.9 1.6 163.8
Ironstone
Count 11 2 . . 13
Weight 8.1 50.9 59.0
Indeterminate
Count 76 3 4 2 85
Weight 32.6 8.6 . 0.6 0.5 42.3
TOTAL Count 4,598 1,279 72 44 92 6,085
Weight 2,423.2 3,556.4 539.4 90.7 1,794.4 8,404.1

* A = absent; C = cobble; B = block; | = indeterminate; X = no observation.

of cortex represented, but artifacts with cobble cortex
far outnumber those with block cortex. This rela-
tionship can be expressed as the ratio of block cortex
to cobble cortex: jasper 1:20, chert 1:13, quartz (vein
and crystal) 1:41, quartzite 1:10, chalcedony 1:4, and
igneous/metamorphic 1:5. The presence of block and
cobble cortex indicates that both primary and sec-
ondary sources were exploited, but the ratios show
that secondary (cobble) sources were exploited more
frequently than primary sources. This pattern is cer-
tainly not unexpected, given that the site is located a
considerable distance from the Fall Line (Figure 15).
The quartz assemblage most strongly expresses this
pattern of local procurement: for every quartz artifact
with block cortex there are 41 with cobble cortex.
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There are only five quartz artifacts with block cortex
(one of which is crystal quartz). Therefore, it appears
that quartz was almost exclusively procured in cobble
form from local deposits. In contrast, ironstone arti-
facts only possess block cortex, and rhyolite artifacts
possess no cortex (Table 13).

In the debitage assemblage (Table 14), similar ratios
are seen: jasper 1:19, chert 1:12, quartz 1:48, quartzite
1:12, chalcedony 1:4, and igneous/metamorphic 1:4.
As above, ironstone is only represented by block cor-
tex, and rhyolite lacks cortex of any kind.

Certainly then, cobble sources were exploited much
more frequently than bedrock sources, especially for




the most commonly used raw materials--jasper, chert,
quartz, and quartzite. It is necessary, however, to
consider what proportion of each raw material type
possesses cortex because, like mean weight, it can be
argued that cortex should become less common as dis-
tance from a source increases. In terms of this study,
bedrock sources clearly are more distant than cobble
sources.

The proportion of cortex to no cortex is expressed for
the main raw material types as the ratio of the num-
ber of artifacts with cortex (any type) to the number
of artifacts without cortex: jasper 1:3, chert 1:4,
quartz 1:3, and quartzite 1:5. The ratios are rather
consistent; for each artifact with cortex there are three,
four, or five artifacts without cortex. The debitage
assemblage contains similar ratios for these same raw
materials. As a whole, the chipped-stone assemblage
has a ratio of 1:3. Stated another way, 23 percent of
the chipped-stone artifacts possess some form of cor-
tex, and of the cortex represented, 92 percent is cobble
cortex, 5 percent is block cortex, and 3 percent is in-
determinate cortex. In turn, 77 percent of the
chipped-stone artifacts lack cortex. This is a fairly
high percentage rate, which supports the notion that
raw material sources (of any kind) were not close by,
and it can be taken as support for the notion that the
raw material for many of the artifacts without cortex
may have been procured from primary sources at or
above the Fall Line.

This latter statement cannot be easily confirmed, be-
cause if an artifact lacks cortex it is not easily deter-
mined whether that artifact is derived from a cobble or
bedrock source. Nonetheless, it does seem likely that
more than 72 artifacts--those that possess block cor-
tex (Table 13)--was procured from primary sources.
Yet it cannot be determined exactly how many more
than that were derived from such sources.

The issue of bedrock resources is important; Lowery
and Custer (1990), in analyzing the Early Archaic
lithic assemblage from the Crane Point Site in nearby
Maryland, argue for the almost exclusive use of pri-
mary lithic sources, with these materials being trans-
ported onto the Delmarva Peninsula as bifacial cores.
As just discussed, at Site 7S-F-68 there is little hard
evidence that bedrock sources were intensively ex-
ploited; at best, it can be speculated that both bedrock
and cobble soarces were equally exploited.

Early Archaic lithic procurement is discussed below,
but before leaving this issue, it is important to note
that the ratio of artifacts with cortex to those without
cortex for the debitage assemblage from Site 75-F-68
is identical to that obtained for Crane Point Site:
namely, 1:3. In addition, when the presence of cortex
is expressed as a percentage, they are within three
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points of each other: 22 percent of the debitage at Site
7S-F-68 possess cortex, and 25 percent of the deb-
itage at the Crane Point Site possess cortex. The
three most common raw materials in both debitage
assemblages are jasper, chert, and quartz (Lowery and
Custer 1990:table 3).

©) Paiterns of Procurement

The question to be addressed is, How did lithic pro-
curement change through time at the site? Special at-
tention is given to Early Archaic procurement. Two
data sets are best suited to examine this question, the
temporally diagnostic bifaces and the lithic materials
assigned to the Early, Middle, and Late analytical
units (see previous chapter for unit designations).
The bifaces are discussed first.

As discussed in the previous chapter, 76 projectile
points were recovered from the site (Table 10), 34 of
which are assigned to cultural components (Table 11).
A possible fluted point component is represented by a
late-stage biface manufactured from crystal quartz,
which is believed to be a fluted point production fail-
ure (Plate 6). In addition, a crystal quartz point tip
was recovered from the surface of the site, and it re-
sembles the tip of a resharpened fluted point both in
shape and flaking patterns. It is noteworthy that the
three fluted points recovered from the Higgins Site in
Maryland are manufactured from crystal and vein
quartz (Ebright 1992) and that a number of crystal
quartz fluted points have been recovered from the
Williamson Site in Virginia (Peck 1985). Because
no other diagnostic artifacts in the Site 7S-F-68 as-
semblage are made from crystal quartz, it can be ar-
gued that all 35 crystal quartz tools and debitage in
the assemblage belong to the fluted point component.
A biface-reduction flake used as a cutting tool is
shown in Plate 15.

Also recovered from the surface is a possible late
Paleoindian lanceolate point made from jasper (Plate
7). Little else can be said about this possible com-
ponent.

As a group, the 19 Early Archaic points are manufac-
tured primarily from cryptocrystallines (Plates 8-10):
8 jasper, 6 chert, 2 vein quartz, 2 quartzite, and 1
chalcedony. Jasper and chert account for 74 percent of
these early points, a pattern that is typical for the
Delmarva Peninsula (Custer 1984). Because 86 per-
cent of all chert points and 57 percent of all jasper
points are Early Archaic point types, it is reasonable
to argue that the majority of the chert and jasper tools
and debitage are products of the Early Archaic compo-
nent, especially the endscrapers and sidescrapers
(Plates 16 and 17). Also, the only diagnostic points
manufactured from vein quartz are Early Archaic (e.g.,




TABLE 14: SUMMARY OF CORTEX TYPES BY RAw MATERIAL FOR DEBITAGE

CORTEX TYPE*
RAW MATERIAL A C B | X TOTAL
Jasper
Count 2,495 739 39 15 3,288
Weight 614.4 709.1 35.1 10.4 1,369.0
Chert
Count 919 188 16 10 1,134
Weight 237.8 208.6 67.8 12.1 1.2 527.5
Quartz
Count 621 191 4 6 822
Weight 510.7 430.7 7.9 3.6 952.9
Quartzite
Count 300 46 4 3 353
Weight 637.6 278.2 6.1 5.9 927.8
Argillite
Count 73 73
Weight 171.2 171.2
Chalcedony
Count 34 11 3 48
Weight 10.0 10.2 76.0 96.2
Rhyolite
Count 16 16
Weight 6.0 6.0
Igneous/Metamorphic
Count 5 4 1 . . 10
Weight 10.5 34.8 4.1 . 49.4
lronstone
Count 11 1 . ) 12
Weight 8.1 25 10.6
Indeterminate
Count 76 2 4 2 84
Weight 32.6 0.7 . 0.6 0.5 34.4
TOTAL Count 4,477 1,181 68 38 76 5,840
Weight 2,067.7 1,672.8 199.5 32.6 172.9 4,145.0

* A = absent; C = cobble; B = block; | = indeterminate; X = no observation.

Plate 10:c); thus, it can be argued that most of the
vein quartz tools and debitage are products of the
Early Archaic component. This same argument can
be made for quartzite (Table 11).

Foliowing Ebright's work at the Higgins Site (1992),
the Otter Creek point in the Site 7S-F-68 assemblage
is considered Middle Archaic, and like many of the
Otter Creek points at the Higgins and Indian Creek V
sites (LeeDecker et al. 1991), it too is manufactured
from rhyolite. In fact, it is highly probable that all
18 rhyolite artifacts from the site belong to the Otter
Creek component because no other diagnostic artifacts
are made from rhyolite.
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The heterogeneous group of 12 stemmed points that
are believed to represent a Late Archaic/Early
Woodland component are primarily made from
argillite (Plates 12-14): 7 argillite, 4 jasper, and 1
chert. As discussed in the preceding chapter, while it
is likely that several different components are repre-
sented by the stemmed points, it is significant that
the use of argillite is restricted to stemmed points. In
other words, earlier points are not made from argillite,
and the importance of this pattern has been discussed
by Custer (1984, 1986b, 1988). Thus, it is likely
that all of the argillite tools and debitage in the as-
semblage are part of the Late Archaic/Early Woodland
component. However, it is puzzling that the large
argillite biface (Feature 33) recovered from the site




PLATE 15: Flake Tools. A: Retouched Flake, Chert, Cat. No. 11 (Shovel Test N106/E100, Stratum B); B:
Retouched Flake, Jasper, Cat. No. 158 (Excavation Unit 14, Stratum B, Level 3); C:
Retouched Flake, Jasper, Cat. No. 1231 (Excavation Unit 50, Stratum A, Level 1); D: Utilized
Flake, Quartz Crystal, Cat. No. 1354 (Excavation Unit 51, Stratum B, Level 5).

was found below the argillite stemmed points (Plate
18).

The Late Woodland component is represented by a
single triangular arrowpoint manufactured from jasper
that was recovered from the apper levels of the site.
This point is undoubtedly part of the same compo-
nent that deposited the small sample of
Townsend/Rappahannock ceramics at the site, and it
is likely that a limited number of jasper tools and
debitage were deposited at the site by this component.

In review, change through time is evident in the bi-

face assemblage: the possible fluted point component -
utilized crystal quartz; the Early Archaic component -

primarily utilized jasper and chert; the Otter Creek
component (Middle Archaic) utilized rhyolite; the
Late Archaic/Early Woodland component used more
argillite than any other raw material; and the Late
Woodland component utilized jasper. Rhyolite and
argillite are the only raw materials that are not avail-
able on the Delmarva Peninsula. In addition, it is
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likely that quartz crystals were obtained from sources
at or above the Fall Line.

Analysis of patterns in raw material use may also be
carried out for the Early, Middle, and Late analytical
units (AUs). These units contain larger sample sizes
and include other artifact types in addition to diagnos-
tic bifaces, but they are coarser temporal units and
exhibit clear evidence of mixing, as may be seen in
the distribution of point types (Table 15). It is sig-
nificant that, while the Middle and Late AUs contain
a mixture of point types, the Early AU contains, with
two exceptions only Early Archaic points; the excep-
tions are two Late Archaic/Early Woodland stemmed
points, one of which is made from jasper and could be
classified as a Morrow Mountain point (Plate 12:a).
Consequently, Early Archaic procurement is empha-
sized in the ensuing discussion.

If the Early AU is representative of an Early Archaic
occupation, it should be dominated by jasper, chert,
vein quartz, and quartzite. This is certainly the case
(Table 16). However, although jasper and chert are




PLATE 16: Endscrapers. A: Chert, Cat. No. 1121 (Excavation Unit 23, Stratum A, Level 1); B: Jasper,
Cat. No. 354 (Excavation Unit 33, Stratum B, Level 8); C: Jasper, Cat. No. 240 (Excavation
Unit 20, Stratum B, Level 3); D: Jasper, Bear Family-Level Blood Residue, Cat. No. 262
(Excavation Unit 22, Stratum B, Level 2); E: Jasper, Cat. No. 125 (Test Unit 12, Stratum B,

Level 5).

dominant raw materials in the Middle and Late AUs
as well, vein and crystal quartz and quartzite are most
common in the Early AU, supporting the early use of
these materials. The popularity of jasper and chert in
the Middle and Late AUs may, in part, be explained
by the use of local cobbles for flake tools. Mixing of
the deposits is an additional explanation, and in this
case, one would expect to find little argillite in the
Early AU. Nonetheless, there are only 12 more
pieces of argillite in the Middle AU than in the Early
AU, and by weight, there is more argillite in the
Early AU than in the Middle AU (Table 16). If the
weight of the large argillite biface (1491.0 g) con-
tained in the Early AU is subtracted from the total
argillite weight for the Early AU, this total comes
much closer to the argillite total for the Middle AU,
but it is still larger (Early AU 146.7 g and Middle
AU 114.3 g). At this time, it is believed that the
presence of argillite in the Early AU is the result of
mixing. Of course, it is possible that argillite was
utilized by the Early Archaic occupants of the site,
but this seems unlikely because no Early Archaic
points in the assemblage are manufactured from this
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material. Moreover, Custer (1984) reports few Early
Archaic points manufactured from argillite.

Even if there is some mixing of materials, it is likely
that the majority of the jasper, chert, vein quartz, and
quartzite in the Early AU is related to the Early
Archaic occupation. Thus, the issue of Early Archaic
lithic procurement can be examined with the cortex
totals in Table 17. As with the rest of the assem-
blage, block cortex is poorly represented. This pat-
tern can be expressed as the ratio of block cortex to
cobble cortex: jasper 1:25, chert, 1:13, and vein
quartz 1:102 (no block cortex for quartzite). For these
materials combined, the ratio of cortex to no cortex is
1:4, which is similar to the overall assemblage.
Cobble cortex is common because cobble sources are
more readily available than bedrock sources. As al-
ready discussed, however, because bedrock sources are
more distant, it is more likely that artifacts made
from bedrock lithics will retain less cortex than arti-
facts made from cobble lithics. But, again, if an arti-
fact lacks cortex it is difficult to determine if that arti-
fact was made from a cobble or bedrock block.




PLATE 17: Side Scrapers. A: Jasper, Cat. No. 610 (Excavation Unit 27, Stratum B, Level 6); B: Chen,
Cat. No. 565/1085 (Excavation Unit 21, Wall Collapse and Excavation Unit 18, Stratum B,
Level 3); C: Jasper, Cat. No. 558 (Excavation Unit 21, Stratum , Level 5); D: Chert, Cat. No.
982 (Excavation Unit 52, Stratum B, Level 2).

Following the arguments made by Lowery and Custer
(1990), if bedrock lithics were transported to the site
by Early Archaic groups, it is most likely that these
materials would have arrived in the form of bifaces.
No Early Archaic points possess cortex, but if the en-
tire biface assemblage is examined, it is clear that
block cortex is poorly represented: 3 block, 21 cob-
ble, and 2 indeterminate. Only one of the bifaces
with block cortex is made from jasper; the other two
are made from quartzite and ironstone. The bifaces
with cobble cortex are made from jasper (9), chert (7),
vein quartz (4), and quartzite (1). Similarly, only one
uniface possess block cortex, and it is made from
crystal quartz (Plate 15:d).

Consequently, there is little hard evidence of intensive
exploitation of bedrock lithic sources at the site.
This statement holds true for the entire assemblage,
as well as for the Early Archaic component. It is
likely that bedrock sources were exploited, but it is
problematic to assert that lack of cortex is evidence to
indicate bedrock procurement, especially if similar
raw materials are locally available in secondary de-
posits. If bedrock sources were heavily relied upon
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by Early Archaic groups living on the Delmarva
Peninsula, considerable retooling (with cobble lithics)
had apparently occurred by the time these groups
reached the site. If suitable raw materials are avail-
able in cobble form, it seems reasonable to assume
that Early Archaic groups would have taken advantage
of these local resources. It appears, 100, that later
groups also used these local cobble resources. But
Middle Archaic (Otter Creek) people and Late
Archaic/Early Woodland people brought nonlocal raw
materials--rhyolite and argillite, respectively--onto the
peninsula. This also seems to be the case for the
fluted point component, with its utilization of crystal
quartz.

In conclusion, it appears that the Early Archaic occu-
pants of the site primarily used local cobbles for
chipped-stone tool production. But this does not
mean that they did not utilize bedrock sources situated
at or above the Fall Line. If these lithic sources were
exploited, it appears that the Early Archaic assem-
blage from Site 7S-F-68 could be said to represent a
locally "retooled” assemblage. Hence, the Site 7S-F-
68 assemblage may be more like the lithic assem




PLATE 18: Early Stage Biface, Argillite, Cat. No. 1335 (Excavation Unit 41, Feature 33,). A: Obverse; B:

Reverse.

blage from the Paw Paw Cove Site in Maryland
(Lowery 1989) than like the Crane Point Site: as they
are characterized by Lowery and Custer (1990:115),
"At Paw Paw Cove, lithic resources in the tool kits
were clearly depleted and it was necessary for these
groups to exploit any available local cobble re-
sources. On the other hand, groups at Crane Point
had a much less depleted tool kit and did not have to
exploit secondary sources to as great an extent as the
groups at Paw Paw Cove." However, as noted ear-
lier, the debitage assemblage from Site 7S-F-68 is
very similar to the debitage assemblage from the
Crane Point Site, both in raw materials and frequency
of cortex. If the above interpretations are correct,
similar cortex frequencies would not be expected.
This issue requires further study, which is beyond the
scope of this report. The main point to be made is
that Early Archaic groups on the Delmarva Peninsula
utilized cobble resources, and data from Site 7S-F-68
indicate that these secondary sources were exploited
more intensively than bedrock sources because sec-
ondary sources were closer and because they contained
cryptocrystallines (chert and jasper).

79

E. LITHIC INDUSTRIES AND SITE ACTIVITIES

The lithic assemblage is made up of 6,409 artifacts
that have been assigned to various tool and debris
types that are believed to be indicative of specific ac-
tivities or behaviors that take place at Site 7S-F-68.
Related types are grouped into eight classes: bifaces,
unifaces, cores, debitage, groundstone, cobble tools,
cracked rock, and minerals. In the following discus-
sion specific tool and debris types are first considered
by class, and attempts are then made to reconstruct
site activities and the arrangement of these activities.

1. Artifact Classes
a) Bifaces

In total, 125 bifaces were recovered, 68 percent of
which were manufactured from jasper and chert (Table
10). Sixty percent of the bifaces are projectile points,
and 14 percent are unfinished points, most of which
appear to be production failures and rejects. The low
number of failures and rejects supports earlier state-
ments about the site's considerable distance from sig-
nificant raw material sources. The production failures
and rejects are manufactured from jasper (5), chert (5),




TABLE 15: SuMMARY OF PROJECTILE POINTS BY ANALYTICAL UNITS

RAW MATERIAL
ANALYTICAL UNITS/ ARGIL- QUART- CHAL- RHYO-
POINT TYPES JASPER CHERT LITE QUARTZ ZITE CEDONY LITE TOTALS
EARLY AU
Generalized Early . 1 1 2
Archaic
Kirk Cormer Notched 1 . . 1
Kirk Stemmed . 1 1 2
Bifurcate Base 1 2 . 3
Late Archaic/E. 1 . 1 2
Woodland
SUBTOTAL 3 4 1 1 1 10
MIDDLE AU
Generalized Early 2 2
Archaic
Kirk Stemmed 1 . 1 2
Bifurcate Base 1 1 . 2
Otter Creek . . . 1 1
Late Archaic/E. 2 1 4 7
Woodland
| ate Woodland 1 . . 1
SUBTOTAL 7 2 4 1 1 15
LATE AU
Palmer 1 . 1
Kirk Stemmed . 1 . 1 2
Late Archaic/E. . . 1 1
Woodland
SUBTOTAL 1 1 1 1 4
TOTALS 11 7 6 1 2 1 1 29

quartz (5), argillite (2), and quartzite (1). Several of
the bifaces appear to have been used as scrapers and/or
knives after they failed (broke) or were rejected (Plate
19). Thirty-four of the 76 finished points were as-
signed to point types (Table 11) and have already been
discussed. The length, width, and thickness of intact
points are summarized in Table 12.

Four bifaces deserve special mention because they do
not readily fit into the above types. The first speci-
men is the very large early-stage argillite biface that
was recovered from Feature 33. Because of its irregu-
lar outline and flaking pattern, it might be more accu-
rate to describe this specimen as a crude bifacial core
or as a block of argillite that has been bifacially
worked (Plate 18). Given the large size of several of
its flake scars, it is possible that large flakes were de-
tached from it to make argillite stemmed points. The
last three specimens were classified as "other bifaces”
(Table 10): one is a crudely flaked quartzite block that
may have functioned as a chopper; the other two are
believed to be hoe blades or grubbing tools (e.g.,
Broyles 1971:figure 32). The intact hoe blade is
manufactured from a large quartzite cobble (Plate 20),
while the fragmentary example is manufactured from
a slab of ironstone and represents the bit end of a hoe
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blade. That both specimens exhibit some degree of
edge rounding and polishing on their bits supports the
notion that they were digging tools. An alternative
explanation is that they functioned as high-duty

SCrapers.
b) Unifaces

Sixty-six unifaces were recovered: 25 retouched
flakes, 24 utilized flakes, 10 endscrapers, 6 sidescrap-
ers, and 1 denticulate (Plates 15-17). Expedient uni-
faces--utilized flakes and retouched flakes--are the
most common and are manufactured from jasper (31),
chert (11), chalcedony (2), quartz (1), argillite (1), ig-
neous/metamorphic material (1), and indeterminate
material (1). Given the analytical methods that were
employed, it is likely that many briefly used flakes
were not identified as utilized flakes but were simply
recorded as debitage. This detection problem is prob-
ably most severe in the quartz assemblage because
edge utilization is difficult to detect on quartz.
Similar detection problems occur with argillite, but
in this case, detection of utilization is hindered by
€rosion.




TaABLE 16: CouNT, WEIGHT, AND MEAN WEIGHT oF RAW MATERIAL TYPSE FOR ALL CHIPPED-STONE ARTIFACT CLASSES

BY ANALYTICAL UNITS

ANALYTICAL UNITS/RAW MATERIALS Count Weight Mean Weight
EARLY AU
Jasper 1121 695.7 0.6
Chert 488 282.1 0.6
Vein Quartz 438 889.4 2.0
Quartzite 239 14125 5.9
Argillite 33 1637.7 49.6
Chalcedony 22 90.9 4.1
Rhyolite 8 0.8 10.0
Crystal Quartz 25 11.9 0.5
Igneous/Metamorphic 10 132.9 13.3
ironstone 4 0.7 0.2
Indeterminate 50 30.5 0.6
SUBTOTAL 2438 5185.1 2.1
MIDDLE AU
Jasper 1551 717.4 0.5
Chent 479 282.0 0.6
Vein Quartz 255 300.3 1.2
Quartzite 88 274.2 3.1
Argillite 45 114.3 2.5
Chalcedony 18 19.0 1.1
Rhyolite 9 13.7 1.5
Crystal Quartz 7 1.8 0.3
Igneous/Metamorphic 4 30.9 7.7
Ironstone 6 7.3 1.2
Indeterminate 22 5.8 0.3
SUBTOTAL 2484 1766.7 0.7
LATE AU
Jasper 569 . 416.2 0.7
Chert 134 93.8 0.7
Vein Quartz 92 112.1 1.2
Quartzite 28 123.3 0.4
Argillite 5 18.2 3.6
Chalcedony 9 4.0 0.4
Rhyolite 1 1.2 1.2
Ironstone 1 25 2.5
Indeterminate 12 4.9 0.4
SUBTOTAL 851 776.2 0.9
GRAND TOTAL 6,085 8,404.1 1.4

Note: all weights expressed in grams.

The endscrapers are manufactured from either jasper
(6) or chert (4), and the sidescrapers are manufactured
from chert (3), jasper (2), and quartz (1). The denticu-
late is manufactured from jasper. Based upon their
morphology, several of the endscrapers and sidescrap-
ers could belong to the Early Archaic component or
to the possible Paleoindian component.

¢) Cores

The lithic assemblage contains a total of 54 cores,
which are divided between three types: 41 bipolar
cores, 6 freehand cores, and 7 tested cobbles (Plates
21 and 22). Bipolar cores have the lowest mean
weight (5.3 g), followed by freehand cores (22.0 g)
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and tested cobbles (57.8 g) (Table 18). These differ-
ences in weight are expected because the bipolar cores
were intensively reduced, and the tested cobbles were
rejected from reduction after the removal of several
test flakes. Bipolar reduction is a technique for max-
imizing available raw materials, particularly small
cobbles (Flenniken 1981; Hayden 1980).
Consequently, the large number of bipolar cores is
consistent with raw material scarcity. The tested
cobbles are manufactured from jasper (3), chert (2),
quartz (1), and quartzite (1); the bipolar cores are
manufactured from jasper (21), quartz (13), and chert
(7); the freehand cores are manufactured from quartz
(3), jasper (1), chert (1), and basalt (1). The basait




TaBLE 17: SumMARY oF CORTEX TYPES BY RAwW MATERIAL FOR THE CHIPPED-STONE ASSEMBLAGE EARLY ANALYTICAL

Unit
CORTEX TYPE*
RAW MATERIAL A C B | X TOTAL
Jasper
Count 851 254 10 6 1,121
Weight 253.8 423.7 13.8 4.4 695.7
Chert
Count 398 79 6 5 . 488
Weight 148.9 75.9 55.8 1.5 . 282.1
Vein Quartz
Count 332 102 1 3 438
Weight 311.3 574.9 0.1 3.1 889.4
Quartzite
Count 207 29 3 239
Weight 517.1 889.5 5.9 1,4125
Argillite
Count 33 33
Weight 1,637.7 1,637.7
Chalcedony
Count 17 3 2 22
Weight 14.4 1.5 75.0 90.9
Crystal Quartz
Count 24 1 . . 25
Weight 6.3 5.6 11.8
Rhyolite
Count 8 8
Weight 0.8 0.8
lgneous/Metamorphic
Count 4 4 1 1 10
Weight 10.0 88.9 4.1 29.9 132.9
Ironstone
Count 4 4
Woeight 0.7 0.7
Indeterminate
Count 49 1 50
Weight 22.6 7.9 . ) ] 30.5
TOTAL Count 1,894 472 21 18 33 2,438
Weight 1,285.9 2,062.3 154.4 44.8 1,637.7 5,185.1

* A = absent; C = cobble; B = block; | = indeterminate; X = no observation.

core may actually represent a groundstone celt or axe
fragment that was recycled into a core (Plate 22:c).

None of the cores possess block cortex. The domi-
nance of cobble cortex in the core assemblage, as well
as in the entire chipped-stone assemblage, and the
presence of tested cobbles of jasper, chert, quartz, and
quartzite clearly indicate that the inhabitants of the
site secured large numbers of cobbles from some-
where on the Delmarva Peninsula. If a sizable de-
posit of cobbles were located, it is likely that it
would--like a primary lithic source--have been ex-
ploited at regular intervals because it would have been
a predictable source of raw material (see Custer and
Galasso 1980). Minor cobble deposits, on the other
hand, may have been checked for usable cobbles only
when individuals passed by, or stumbled onto, such
deposits during the course of other activities (e.g.,
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hunting). Apparently, some cobbles were brought to
the site before they were even tested.

d Debitage

The debitage assemblage is made up of 5,840 speci-
mens that have been sorted into eight different types
of flakes and shatter (Table 19). Jasper and chert ac-
count for 76 percent of the assemblage by count and
46 percent by weight. Each raw material's debitage
assemblage has already been discussed in terms of cor-
tex and mean weight. Cortex types are summarized
in Table 14. Also, it has been noted that the debitage
assemblage undoubtedly contains flakes and pieces of
shatter that were used as expedient tools.

The jasper assemblage includes 198 decortication
flakes, 830 early-reduction flakes, 20 bipolar flakes,
716 biface-reduction flakes, 1,298 flake fragments,
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PLATE 19: Assorted Bifaces. A: Middle Stage Biface, Quartz, Cat. No. 50 (Test Unit 1, Stratum B, Level
7); B: Indeterminate Biface, Schist, Cat. No. 550 (Excavation Unit 21, Stratum B, Level 3); C:
Middle Stage Biface, Argillte, Cat. No. 297 (Excavation Unit 28, Stratum B, Level 4); D: Early
Stage Biface, Jasper, Cat. No. 886 (Excavation Unit 45, Stratum B, Level 5); E: Late Stage
Biface, Jasper, Cat. No. 177 (Excavation Unit 16, Stratum B, Level 4); F: Late Stage Biface,
Quartzite, Cat. No. 554 (Excavation Unit 21, Stratum B, Level 4); G: Middle Stage Biface,
Possible Scraper, Jasper, Deer Family-Level Blood Residue, Cat. No. 68 (Test Unit 5,
Stratum B, Level 6); H: Indeterminate Biface, Quartz, Deer Family-Level Blood Residue, Cat.
No. 926 (Excavation Unit 40, Stratum B, Level 2).

176 pieces of block shatter, and 50 pieces of flake
shatter. The relationship between these different
types is expressed as percentages and is graphically
presented in Figure 16a. The nearly equal numbers of
early-reduction flakes and biface-reduction flakes indi-
cate that, in addition to some level of flake-tool pro-
duction, both biface production and maintenance
(resharpening) were common activities. Similar pat-
terns are evident in the chert assemblage (Table 19
and Figure 16b). The quartz assemblage differs in its
lower number of biface flakes and its greatly increased
number of pieces of block shatter (Figure 16c¢).
These differences are products of their differing frac-
ture mechanics--that is, quartz shatters more readily
than chert and jasper. In addition, it is likely that
quartz was more frequently used for flake-tool produc-
tion than for biface production. But only a limited
number of quartz unifaces were identified. This dis-
crepancy, however, can be partly explained by how
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difficult it is to detect use-wear on quartz flakes. The
quartzite assemblage differs from the other three raw
material assemblages in that it possesses large num-
bers of early-reduction flakes (Figure 16d), a pattern
that suggests both flake-tool production and early- 10
middle-stage biface production.

Rhyolite is represented only by biface flakes and flake
fragments, while argillite is represented by these
types and by early-reduction flakes (Table 15). The
latter flakes are seen as support for the notion that
argillite was procured under different circumstances
than rhyolite (i.e., exchange versus embedded pro-
curement).

e) Groundstone Tools

The only definite groundstone tool recovered is a tiny
piece of steatite (0.7 g) that was once part of a stone




PLATE 20: Hoe Blade, Quartzite, Cat. No. 541 ‘(Excavation Unit 48,
Feature 21). A: Obverse; B: Reverse.

vessel or some type of ornament. A possible ground-
stone tool is the previously discussed freehand core
that may be a recycled celt or axe.

f) Cobble Tools

Seventeen cobble tools were recovered: 1 abrader, 1
metate, 1 anvilstone, 2 pestles, 2 manos, 2 pitted
cobbles, 7 hammerstones, and 1 cobble that may have
been used as a chopper. The majority of these simple
tools are made from quartzite cobbles, and it is likely
that these cobbles were collected from the same de-
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posits as those of the chert and jasper cobbles used in
chipped-stone tool production. Cobble tools not
made from quartzite include a sandstone abrader, a
siltstone pestle, a basalt metate, and a quartz hammer-
stone. Most of these cobbles were probably collected
from the same deposits as the quartzite cobbles (e.g.,
Plate 23), except for the two largest tools, the basalt
metate and the siltstone pestle (Plates 24 and 25).
These tools may have been brought to the site from
sources near the Fall Line because it is uncertain if
cobbles of this size are available on the Delmarva
Peninsula.
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PLATE 21: Bipolar Cores. A: Jasper, Cat. No. 48 (Test Unit 1, Stratum B, Level 5); B: Jasper, Cat. No.
678 (Excavation Unit 31, Stratum B, Level 4); C: Quartz, Cat. No. 49 (Test Unit 1, Stratum B,
Level 6); D: Quartz, Cat. No. 727 (Excavation Unit 49, Stratum B, Level 5); E: Chert, Cat. No.
99 (Test Unit 9, Stratum B, Level 2); F: Jasper, Cat. No. 1114 (Excavation Unit 18, Feature 8);
G: Jasper, Cat. No. 114 (Test Unit A, Stratum A, Level 1); H: Chert, Cat. No. 592 (Excavation

Unit 27, Stratum B, Level 2).

Two cobble tools found in close association (Feature
22) may represent a plant processing unit, a mano
(Plate 25:a) and a metate (Plate 24). Eight cobble
tools clearly served several functions (e.g., Plates 23-
24), and two cobble tools were used as cooking and
heating stones and thus ended up as cracked cobbles in
the FCR assemblage (Plate 26). That cobbles served
several functions and were recycled into cooking
stones is seen as additional evidence of the paucity of
lithic raw materials in the site area.

g) Cracked Rock

Recovered from the site were 273 pieces of cracked
rock, weighing a total of 6,222.6 g, with a mean
weight of 22.8 g. The vast majority of the speci-
mens are fragments of quartzite cobbles that clearly
represent FCR. As already mentioned, the refitting of
FCR pieces has documented that cobble tools were
used along with unmodified cobbles as cooking and
heating stones. The cobbles used in cooking and
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heating were procured from the same deposits as the
other cobbles in the assemblage. Two cobble tools
were partially reconstructed from fire-cracked frag-
ments (Plate 26). These two specimens are not in-
cluded in the cobble tool totals above. Other exam-
ples of refitted FCR are shown in Plate 27.

h) Minerals

The mineral assemblage includes 33 unmodified spec-
imens: one tiny fragment of hematite or red ocher
(0.1 g), one tiny fragment of mica (0.1 g), and 31
fragments of petrified or silicified wood, with a total
weight of 64.0 g and a mean weight of 2.1 g. These
materials are either natural inclusions in the site's sed-
iments or were brought to the site by its inhabitants.
The number of wood pieces may indicate that they
were intentionally collected, probably from cobble
deposits.
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PLATE 22: Tested Cobbles and Freehand Cores. A: Tested Cobble, Jasper, Cat. No. 617 (Excavation
Unit 27, Wall Collapse); B: Tested Cobble, Jasper, Cat. No. 693 (Excavation Unit 37, Stratum
A, Level 1); C: Freehand Core, Possible Recycled Celt, Basalt, Cat. No. 82 (Test Unit 6,
Stratum C, Level 8); D: Freehand Core, Chert, Cat. No. 544 (Excavation Unit 21, Stratum A, -
Level 1); E: Freehand Core, Quartz, Cat. No. 992 (Excavation Unit 52, Stratum B, Level 4); F:
Freehand Core, Quartz, Cat. No. 976 (Excavation Unit 46, Stratum B, Level 8).

2. Industries and Activities Through Time

The lithic assemblage, in total, represents a limited
range of activities, predominantly subsistence-related
activities. Most of the bifaces and unifaces were used
in hunting and associated processing tasks; most of
the cobble tools were used in the processing of plant
foods; the cores and debitage are wastage from tool
production and maintenance; the FCR represents the
remains of cooking and heating facilities; and the pot-
tery sherds are fragments of Late Woodland containers
used for cooking and storage (or transport). The ab-
sence or near absence of ornaments and additional tool
types, such as drills, gravers, and axes or celts, sup-
ports the argument that the site was never more than
a temporary campsite. Throughout much of prehis-
tory, groups temporarily "set-up shop” at the site,
probably because they were in the area for hunting
and/or plant collecting (or possibly plant cultivation).

Even though there is evidence of mixing, there are
basic similarities in tool and debris types between the
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Early, Middle, and Late AUs (Table 20). There are
also some important differences: first, the absence of
pottery in the Early AU supports the notion that this
unit contains a limited number of intrusions from
later components; second, there are greater numbers of
cores, cobble tools, and FCR in the Early AU than in
the Middle and Late AUs. This pattern is taken as ev-
idence for more tool production, more plant process-
ing, and more cooking and heating activities by the
Early Archaic component. When this interpretation
is coupled with the fact that there are more diagnostic
points assigned to the Early Archaic component than
any other component, it can be concluded that the site
was used most intensively by Early Archaic groups.

In terms of lithic industries, the same basic types of
tools were manufactured, used, and maintained over
the course of the site's history: small to moderate-
sized bifaces, formal and informal unifaces, and sim-
ple cobble tools. The only remarkable differences are
in raw material selection, which have already been




TABLE 18: SUMMARY oF CORES

CORE TYPE
RAW MATERIAL TESTED COBBLE FREEHAND BIPOLAR TOTAL
JASPER
Count 3 1 21 25
Total Weight 145.2 15.9 110.9 272.0
Mean Weight 48.4 15.9 5.3 10.9
QUARTZ
Count 1 3 13 17
Total Weight 156.2 74.6 76.8 307.6
Mean Weight 156.2 24.9 5.9 181
CHERT
Count 2 1 7 10
Total Weight 24.0 115 30.3 65.8
Mean Weight 12.0 11.5 4.3 6.6
QUARTZITE
Count 1 1
Total Weight 79.3 79.3
Mean Weight 79.3 79.3
IGNEOUS/
METAMORPHIC
Count 1 ) 1
Total Weight 29.9 29.9
Mean Weight 29.9 29.9
TOTAL
Count 7 6 41 54
Total Weight 404.7 131.9 218.0 754.6
Mean Weight 57.8 22.0 5.3 14.0

Note: all weights expressed in grams.

discussed, and the appearance of ceramic containers
during the Late Woodland occupation.

3. Site Patterning
a) Methodology

This section examines the internal patterning of the
site, focusing on the spatial distribution of lithic raw
materials, artifact types, and features. Analysis of the
site structure focuses not only on the identification
and spatial delineation of activity areas, but also must
address the closely related issue of site formation pro-
cesses. Given the lengthy period of prehistory during
which the site was repeatedly used, and its relatively
shallow depth, there is no doubt that many different
activities were carried out within the same relatively
restricted space. Notwithstanding the preservation of
features in subsoil contexts, the mixing of material
related to different occupational periods and their asso-
ciated activities has occurred, although there is evi-
dence that the deposits are stratigraphically ordered.
‘While some episodes of site use may have been quite
restricted spatially, the total succession of occupa-
tional episodes has produced a complex of overlap-
ping deposits.
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Identification of activity areas within the site proceeds

_ from the basic assumption that patterning in the ar-

chaeological record reflects patterns of cultural behav-
ior. It is known that there are many processes that
result in post-depositional displacement of artifacts
from their discard location, distorting of the original
patterns of discard that would have been visible when
artifacts first entered the archaeological record as a re-
sult of loss, discard, or abandonment. During analy-
sis of intrasite patterning, one must be aware not
only of natural post-depositional distortions, but also
of the various cultural behaviors associated with the
disposal of refuse. Schiffer's (1972) classification of
primary, secondary, and de facto refuse indicates that
material may enter the archaeological record through a
broad range of behaviors. In particular, it is impor-
tant to realize that some items may enter the archaco-
logical record at their location of use (e.g., by loss or
abandonment), while other items may be discarded
away from their location of use (e.g., by the deposi-
tion of refuse away from a habitation area). It cannot
be assumed that use locations correspond to discard
locations.

Archaeological features that represent architectural el-
ements or facilities are generally assumed to represent
primary or in situ refuse. At Site 75-F-68, there is




TaBLE 19: SummaRy oF DeBITAGE TYPEs BY Raw MATERIAL

DEBITAGE TYPE -
RAW MATERIAL DF ER BP BF FF BS FS IF TOTAL
Jasper
Count 198 830 20 716 1,298 176 50 3,288
Weight 231.4 311.0 6.7 139.2 354.8 316.7 9.2 1,369.0
Chert
Count 36 320 2 223 472 60 21 1,134
Weight 48.6 147.5 1.6 48.8 116.6 161.1 3.3 509.4
Quartz
Count 19 121 11 37 321 260 53 822
Weight 39.0 1459 15.0 14.9 169.9 552.7 15.5 952.9
Quartzite
Count 15 120 1 17 122 42 36 353
Weight 74.2 417.9 1.0 11.2 168.7 243.5 11.3 927.8
Argillite
Count . 4 5 23 41 73
Weight 29.2 22.0 43.8 76.2 171.2
Chalcedony
Count 2 16 2 10 15 2 1 48
Weight 38.0 48.5 0.6 1.4 4.0 3.6 0.1 96.2
Rhyolite
Count 10 6 . . . 16
Weight 5.4 0.6 6.0
Ironstone
Count 1 5 1 5 . . . 12
Weight 2.5 4.4 0.2 3.5 10.6
Igneous/Metamorphic
Count 2 5 3 . ] . 10
Weight 30.8 14.7 3.9 49.4
Indeterminate
Count 1 20 5 47 1 10 84
Weight 0.5 9.6 . 0.8 14.4 6.7 2.4 . 34.4
TOTAL Count 274 1,441 36 1,024 2,312 541 171 41 5,840
Weight 465.0 1,128.7 24.9 243.9 880.2 1,284.3 41.8 76.2 4,145.0

Debitage types: DF = decortication flake; ER = early reduction flake; BP = bipolar flake; BF = biface reduction flake;
FF = flake fragment; BS = block shatter; FS = flake shatter; IF = indeterminate.

little or no direct evidence of the construction of per-
manent or semi-permanent shelters or habitation
structures. Features identified at the site include a
group of 11 informal cooking/heating areas repre-
sented by charcoal concentrations, three clusters of
tools that represent either tool caches or activity ar-
eas, and one cooking/heating area represented by a
scatter of FCR, charcoal, and discolored soil (see
Chapter V). The single FCR feature (Feature 31)
may represent a relatively formal cooking/heating
area, while the others which lack significant amounts
of FCR may represent less formal or casual foci for
cooking, heating, or processing. Features such as the
milling stone complex (Feature 22) and the cobble
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chopper and hoe (Feature 21) may represent relatively
permanent activity areas within the site. While the
site lacks direct architectural evidence of shelters or
habitation structures, it is assumed that cooking and
heating activities were the foci of domestic activity
and that most daily cooking and heating tasks would
have been carried out within the principal domestic
space occupied by the household or social units that
used the site (Binford 1978, 1983; O'Connell 1987;
Yellen 1977). Based on these assumptions, the site
features are used as points of reference for analysis of
the patterning of lithic tools and debris within the
site. Figure 6 (end pocket) shows the distribution of
features within the site.




Quartzite

DEBITAGE TYPES

DF DECORTICATION FLAKE ER EARLY REDUCTION FLAKE
BP BIPOLAR FLAKE BF BIFACE REDUCTION FLAKE
FF FLAKE FRAGMENT BS BLOCK SHATTER

FS FLAKE SHATTER

FIGURE 16: Frequency of Debitage Types by Count for Jasper, Chert, Quartz, and Quartzite
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PLATE 23: Cobble Tools, Quartzite. A: Mano, Hammerstone Use, Cat. No. 785 (Excavation Unit 39,
Stratum B, Level 4); B: Pitted Cobble, Hammer and Mano Use, Quartzite, Cat. No. 370
(Excavation Unit 35, Stratum B, Level 4); C: Hammerstone, Anvil Use, Quartzite, Cat. No.
1217 (Excavation Unit 57, Stratum B, Level 4).

1t is apparent that depositional planes or occupational
surfaces have been obscured to a degree that limits
analysis of the deposits according to strict vertical
provenience. Nonetheless, initial analysis determined
that the principal periods of site occupation were rep-
resented to a degree within three broad analytical units
(AUs) defined according to vertical provenience (see
Chapter VI). While these analytical units would pre-
sumably include occupational surfaces associated with
the site's various occupational episodes, there has also
been some mixing of deposits, so that spatial analy-
sis cannot be strictly limited to the analytical units.
Given this situation, it is most appropriate to exam-
ine the site's internal structure by extending the scope
beyond the AUs to include selected elements of the ar-
tifact assemblage such as diagnostic projectile points,
tools, and raw materials. While there was only lim-
ited evidence of vertical stratigraphy, clusters and con-
centrations of specific artifact types and raw materials
were in many cases readily apparent, indicating the
presence of horizontally well-defined activity areas,
which may be roughly cormrelated with specific AUs.
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The methodology used to examine the site's internal
structure involved a combination of computer-assisted
statistical techniques and visual examination of man-
ually plotted distribution maps. The lithic artifact
classes were used as the principal analytical categories
for examination of intrasite patterning.
Concentrations of various raw materials were identi-
fied from visual examination of density distribution
maps for each raw material, which were in turn based
on computer summaries indicating the amounts of
debitage according to provenience. Definition of spe-
cific concentrations was based on the computed mean
and standard deviation values for each unit or subsoil
quadrant. Initially, some concentrations were plotted
by excavation units, followed by plotting of the
plowzone and the subsoil quadrants. The plowzone,
which cormresponds to the Late AU, was plotted by ex-
cavation unit, while subsoil concentrations were plot-
ted according to 1x1-meter quadrants within units. In
general, the density distributions were highly skewed,
and in many cases the mean and standard deviation
values were quite close. In most cases, six density
ranks were defined, based on the computed mean and




PLATE 24: Metate, Anvil Use, Basalt, Cat. No. 508 (Excavation Unit 42, Feature 22). A: Obverse; B:

Reverse.

standard deviation values for each material, with the
following cut-off points:

ZEero

mean - 1/2 standard deviation
mean

mean + 1 standard deviation
mean + 2 standard deviations

Some materials with low overall frequencies could
not be plotted with this degree of discrimination. In
the following discussion, the terms low, moderate,
and high apply to successive gradations along the
scale described above; and the term "concentration” is
applied to densities greater than the mean plus two
standard deviations or to a group of adjacent plotting
units with densities more than one standard deviation
above the mean. The distribution and clustering of
tools were identified by visual inspection of manually
plotted distribution maps.

b) Results
This section describes the spatial distribution of

tools, debitage, and lithic raw materials associated
with the various occupational components. The dis-
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cussion is organized according to chronological units,
beginning with the earliest occupation of the site,
represented by the Paleoindian and Early Archaic oc-
cupations.

A possible Paleoindian component is represented by
the recovery of a crystal quartz fluted-point production
failure, a crystal quartz point tip, and a possible late
Paleoindian lanceolate point made from jasper.
Because no other diagnostic artifacts in the assem-
blage are made from crystal quartz, and because crystal
quartz fluted points have been reported from other
sites in the surrounding region (Ebright 1992; Peck
1985), it is believed that the entire assemblage of
crystal quartz tools and debitage is associated with the
fluted-point component at Site 75-F-68. Crystal
quartz debitage is concentrated in the cluster formed
by Units 35 and 48 on the western margin of the site,
with a few additional pieces recovered from the west-
ern part of the North Excavation Block (Figure 17).
The fluted-point production failure is also located in
Unit 35, while the remaining crystal quartz tool, a bi-
face-reduction flake used as a cutting tool, was recov-
ered from Level 5 of Unit 51 (Figure 18). Of the
assignable crystal quartz items, 78 percent were asso-
ciated with the Early AU, including both tools; the




PLATE 25:

remaining debitage was associated with the Middle
AU.

Feature 21, an activity area represented by a cobble
chopper and hoe, has been included in the Early AU,
and it is within the concentration of crystal quariz
identified in Units 35 and 48. This feature is proba-
bly associated with the Early Archaic occupation of
the site. These tools are not typically associated with
Paleoindian tool kits; however, they are often associ-
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Cobble Tools. A: Hammerstone, Anvil and Mano Use,
Quartzite, Cat. No. 508 (Excavation Unit 42, Feature 22);
B: Pitted Cobble, Pestle and Pick, Siltstone, Cat. No. 116
(Test Unit 11, Stratum B, Level 3).

ated with Early Archaic complexes (e.g., Broyles
1971).

Nineteen Early Archaic points were identified in the
collection: 1 Palmer, 1 Kirk comer notched, 1
Decatur, 7 Kirk stemmed, 6 bifurcates, and 3 indeter-
minate fragments. These points are widely distributed
over the site, but are most concentrated in the South
Excavation Block (Figure 19), where they cluster near
Feature 22 (the mano/metate cluster) and Feature 25
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PLATE 26: Refitted Cobble Tools, Quartzite. A: Hammer and Anvil Use, Refit No. FCR-1; B: Hammer

Use, Refit No. FCR-3.

(a possible cooking/heating area represented by a
small concentration of charcoal). It is also notable
that Unit 45 contained the highest number (N=4) of
Early Archaic points and that the earliest radiocarbon
date (7560 + 340 years BP; sample # Beta-56049)
came from Level 10 of this unit.

Early Archaic lithic procurement patterns show a
strong preference for cryptocrystalline materials, as 15
of the 19 points in this group were made from jasper
(N=8), chert (N=6), and chalcedony (N=1). Quartz and
quartzite are also represented by two examples each.
Among these raw materials, quartzite appears to be
associated exclusively with the Early Archaic compo-
nent, as it was used only for production of Kirk
Stemmed points, and it was concentrated relatively
low in the profile, as measured by raw material fre-
quencies in the excavation levels (see Figure 9).
Attribution of quartzite to the Early Archaic compo-
nent is supported by the fact that the Early AU con-
tained 67 percent of the quartzite by count and 78 per-
cent by weight. The distribution of quartzite debitage
in subsoil contexts (Early and Middle AUs) shows a
broad distribution across the site, but with a large,
distinct concentration in the South Excavation Block.
In the Early AU contexts, the concentration of
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quartzite includes Units 1, 39, 51, and 52, and it is
apparently centered on Featre 31, a heating/cooking
area represented by a cluster of FCR. High frequen-
cies of quartzite in Early AU contexts were also pre-
sent in Unit 36, which is adjacent to Feature 31, and
in Unit 45, which included the concentration of Early
Archaic points. Figure 20 illustrates the distribution
of chipped-stone quartzite in the Early AU contexts.

Vein quartz was also used exclusively for Early
Archaic points, and this material has the second low-
est overall vertical distribution at the site, as mea-
sured by artifact counts in the excavation levels. Its
spatial distribution in the subsoil levels (Early and
Middle AUs) shows three concentrations that closely
match the patterns for crystal quartz and quartzite
(Figure 21). The highest densities for vein quartz
were recovered from the cluster of Units 35 and 48,
which also contained the crystal quartz concentration
associated with the possible fluted point occupation.
Two concentrations of vein quartz were also recovered
in the South Excavation Block. The largest of these
was in Units 51 and 52, overlapping the quartz con-
centration focused on Feature 31; a second, smaller
concentration of vein quartz was in Units 45 and 46,
which is within the largest concentration of Early




PLATE 27: Reéfitted Cobbles. A: Quartzite, Refit No. FCR-7; B: Sandstone, Refit No. FCR-14.

Archaic points. One of the Early Archaic quartz
points was recovered from an Early AU context in
Unit 7, where it appears to be related to the vein
quartz concentrations; the other was recovered from an
historic dog bunal (Feature 1), and therefore its cul-
tural context is uncertain. In addition, the vein quartz
tools in the areas of concentration include various bi-
faces (early-stage, middle-stage, late-stage, and inde-
terminate), unifacial tools (a retouched flake and a
sidescraper), cores, and a hammerstone. The vein
quartz tools, like the debitage, are concentrated in the
same areas of the site as the vein quartz debitage and
the other Early Archaic components (Figure 22).
Vein quartz cores are distributed more widely across
the site: for example, in the North Excavation Block
and the cluster of Units 33, 49, and 57 west of the
South Excavation Block. A vein quartz sidescraper
recovered from an Early AU context in the North
Excavation Block may represent a secondary Early
Archaic activity area.

Chalcedony, like crystal quartz, vein quartz, and
quartzite, apparently was used only during the Early
Archaic, as the one diagnostic point in the assem-
blage made from this material is a Kirk Stemmed
point. Chalcedony accounts for a small fraction of
the site's chipped-stone assemblage (2.2%), and the
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distribution of this material is correspondingly sparse
across the site. When analysis is focused on the lev-
els of recovery from excavation units, regardless of
analytical units, two concentrations may be identified-
-one in Unit 14 and the other in Unit 35. Chalcedony
was recovered primarily from subsoil contexts (i.e.,
the Early and Middle AUs), and the spatial distribu-
tion of tools and debitage (Figure 23 shows that this
material is widely scattered over the northern area of
the site. The concentration in Unit 35 overlaps the
other early Paleoindian/Early Archaic components
represented by crystal quartz and vein quartz, and all of
the chalcedony in these units is associated with Early
AU contexts. Chalcedony is also broadly distributed
across the northwestern sector of the North
Excavation Block, with the highest frequencies recov-
ered from Unit 14. In the North Excavation Block,
chalcedony was recovered primarily from contexts as-
signed to the Middle AU. A distinctive procurement
pattern for chalcedony is evident in the ratio of block
cortex to cobble cortex, as discussed above in Section
D. Tools made from chalcedony include two projec-
tile points and two utilized flakes. The one chal-
cedony point that could be typed (a Kirk Stemmed
point) forms part of the cluster of Early Archaic
points in Units 45 and 46.




TABLE 20: FREQUENCY OF PREHISTORIC ARTIFACT CLASSES BY ANALYTICAL UNITS

ANALYTICAL UNITS/ARTIFACT CLASS COUNT WEIGHT
EARLY AU
Bifaces 42 2,442.7
Cores 26 438.3
Cobble Tools 11 7,488.9
Debitage 2,349 2,175.3
Cracked Rock 171 3,485.3
Groundstone Tools 0 0
Minerals 31 64.0
Prehistoric Pottery 0 0
Unifaces 21 128.8
SUBTOTAL 2,651 16,223.3
MIDDLE AU
Bifaces 51 296.2
Cores 12 151.9
Cobble Tools 6 1,542.4
Debitage 2,397 1,210.9
Cracked Rock 72 1,789.2
Groundstone Tools 0 0
Minerals 2 0.2
Prehistoric Pottery 14 171
Unifaces 24 107.7
SUBTOTAL 2,578 5,115.6
LATE AU
Bifaces 19 35.4
Cores 10 98.4
Cobble Tools 0 0
Debitage 807 564.8
Cracked Rock 27 911.5
Groundstone Tools 1 0.7
Minerals 0 0
Prehistoric Pottery 92 153.1
Unifaces 15 77.6
SUBTOTAL 971 1,841.5
GRAND TOTAL 6,200 23,180.4

Note: all weights expressed in grams.

Chert and jasper account for the majority of the Early
Archaic points, but the use of these materials is not
limited altogether to the Early Archaic. Six of the
seven chert points that could be typed were Early
Archaic, while the seventh is among the group of 12
Late Archaic/Early Woodland stemmed points. This
suggests that chert was one of the most favored raw
materials during the Early Archaic, but that its use
continued through the Late Archaic/Early Woodland.
As one of the most common materials in the assem-
blage, chert is broadly distributed over the site. The
largest concentration of chert occurs in the Early AU
contexts, and this concentration spreads across Units
42,45, and 51 in the South Excavation Block (Figure
24). The spatial concentration of chert in the Early
AU is similar to that of quartzite and vein quartz, in
that they exhibit the highest frequencies in the west-
ern portion of the South Excavation Block, appar-
ently focusing on Features 22, 25, 28, and 31. Chert
tools in the Early AU contexts include eight projec-
tile points, two middle-stage bifaces, three indetermi-
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nate bifaces, one endscraper, one retouched flake, three
utilized flakes, and one bipolar core (Figure 25).
Most of these were from contexts associated with the
concentration in the South Excavation Block, al-
though a few were from other contexts. What is per-
haps most noteworthy about the distribution is that
the unifacial tools were mostly recovered from outly-
ing contexts, including three in Unit 23 and one in
Unit 49. The majority of the projectile points were
from contexts associated with the concentration cen-
tered on Feature 31.

Jasper, the most common material in the site assem-
blage, was apparently the preferred lithic raw material
during the Early Archaic, but it was also used during
the subsequent Late Archaic/Early Woodland and Late
Woodland occupational episodes. The one possible
Middle Archaic point was made of jasper, and this ex-
ample was recovered from an Early AU context. As
the most common material in the site assemblage,
jasper exhibits a wide distribution throughout the site
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FIGURE 17: Distribution of Crystal Quartz Debitage
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FIGURE 18: Distribution of Crystal Quartz Tools
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FIGURE 19: Distribution of Early Archaic Points
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FIGURE 20: Distribution of Quartzite Debitage in Early AU Contexts
99




2 meters
[— |

FIGURE 21: Distribution of Vein Quartz Debitage in Early AU Contexts
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FIGURE 22: Distribution of Vein Quartz Tools in Early AU Contexts
101




2 meters
— ]

FIGURE 23: Distribution of Chalcedony in Subsoil (Early and Middle AU) Contexts
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FIGURE 24: Distribution of Chert in Early AU Contexts
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FIGURE 25: Distribution of Chert Tools in Early AU Contexts
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(Figure 26). In the Early AU contexts, there are three
concentrations of jasper. The largest of these occurred
in Units 42, 45, 51, and 54, overlapping the concen-
trations of vein quartz, quartzite, and chert. The sec-
ond largest concentration was in Unit 23 of the North
Excavation Block, an area which had been severely
disturbed by downcutting and historical interments.
The smallest discernible concentration of jasper oc-
curred adjacent to Feature 33, a small lithic workshop
area located along the eastern margin of the South
Excavation Block (Unit 41), which was represented
by a large, early-stage argillite biface and four argillite
flakes. Jasper tools in the Early AU include 10 pro-
jectile points, 1 early-stage biface, 1 middle-stage bi-
face, 1 late-stage biface, 4 indeterminate bifaces, 2
endscrapers, 2 sidescrapers, 3 retouched flakes, 2 uti-
lized flakes, and various cores (6 bipolar, 1 freehand,
and 1 tested cobble). The spatial distribution of
jasper tools in the Early AU contexts shows a rather
broad distribution, with the majority of the tools in
the South Excavation Block (Figure 27). However,
the majority of the jasper unifacial tools are in outly-
ing contexts, a pattern similar to that of the chert
tools. Many of the jasper points in the South Block
apparently are related to the concentration focused on
Feature 31.

Most of the raw material concentrations associated
with the Early AU contexts are located in the South
Excavation Block, where they appear to be associated
with Feature 31, the cooking/heating area, and with
Feature 22, the milling area that includes the mano
and metate. Other cobble tools associated with this
area include two quartzite cobbles with mano wear
(Unit 39), a quartzite pestle (Unit 45), a quartzite
hammerstone (Unit 42), and a quartz hammerstone
(Unit 45), as llustrated in Figure 28. The widespread
distribution of unifacial tools in the Early AU con-
texts, noted above for chert and jasper, is illustrated in
Figure 29.

Contexts assigned to the Middle AU are presumably
most representative of the site's Late Archaic/Early
Woodland occupations. The culturally diagnostic arti-
facts associated with the Late Archaic/Early Woodland
occupation consist of a heterogeneous group of 12
stemmed points, in which no more than two are
comparable in size and haft morphology. Among
these points, there are examples that may be assigned
to the Morrow Mountain, Teardrop, Rossville, and
Koens Crispin types. Based on raw material, the 12
points in this group form two readily discernible sub-
groups; 7 are made from argillite, and 5 are made
from jasper and chert. Ten of the 12 points in this
group are concentrated in an east-west band across the
North Excavation Block, encompassing Units 9, 10,
11, 19, 20, 22, and 24 (Figure 30). The two outliers
in the group include an argillite example from Unit
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38, which may be associated with the argillite work-
shop area (Feature 33) in the adjacent Unit 46, and a
jasper example from Unit 49. The latter point may
in fact be a Middle Archaic Morrow Mountain
stemmed point, and it was recovered from a context

" assigned to the Early AU.

Argillite is the lithic raw material most clearly asso-
ciated with the Late Archaic/Early Woodland occupa-
tion. Because argillite accounts for a very small frac-
tion of the lithic assemblage, it is somewhat mislead-
ing to identify concentrations of this material.
Argillite was used exclusively for the stemmed points
assigned to the Late Archaic/Early Woodland group,
and it is arguable that all of the argillite in the site
assemblage is assignable to the Middle AU, regardless
of its specific provenience within the site. Overall,
argillite occurs stratigraphically somewhat higher, as
measured by raw material frequencies in the excava-
tion levels, than materials such as quartz and quartzite
which are most strongly associated with the Early
Archaic components (see Figure 9). Most of the
argillite was recovered from subsoil contexts in the
North Excavation Block (Figure 31), a pattern that is
similar to that of the diagnostic stemmed points. The
highest frequencies of argillite were from Units 15
and 18, an area which was extensively disturbed by
historical burials. Other contexts with high frequen-
cies of argillite occur in Units 41 and 42, located in
the South Excavation Block. The high frequency of
argillite in Unit 41 includes Feature 33, an early stage
biface and a few pieces of debitage, and an associated
stemmed point.

Jasper was the second most common raw material
used for the Late Archaic/Early Woodland stemmed
points, accounting for 4 of the 12 points in this
group. One of these points, however, may be a
Middle Archaic, Morrow Mountain point, and this
example was recovered from a context assigned to the
Early AU. A large concentration of jasper in the
Middle AU contexts cuts across the North Excavation
Block, including portions of Units 10, 14, 15, 18,
21, 22, and 26 (Figure 32). Jasper tools in the
Middle AU include 18 projectile points, 1 middle-
stage biface, 1 late-stage biface, 6 indeterminate bi-
faces, 3 endscrapers, 7 retouched flakes, 6 utilized
flakes, and 5 bipolar cores. The spatial distribution
of jasper tools in the Middle AU contexts shows a
somewhat diffuse concentration across most of the
North Excavation Block, with the highest frequencies
of tools somewhat to the west of the highest debitage
concentrations (Figure 33).

Chert, like jasper, is one of the most common lithic
materials in the site assemblage, and it is widely dis-
tributed across the site. One of the 12 stemmed
points assigned to the Late Archaic/Early Woodland
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FIGURE 26: Distribution of Jasper in Early AU Contexts
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FIGURE 27: Distribution of Jasper Tools in Early AU Contexts
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FIGURE 28: Distribution of Cobble Tools in Early AU Contexts
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FIGURE 29: Distribution of Unifacial Tools in Early AU Contexts
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FIGURE 30: Distribution of Late Archaic/Early Woodland Points
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FIGURE 31: Distribution of Argillite in Subsoil (Early and Middle AU) Contexts
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FIGURE 32: Distribution of Jasper in Middle AU Contexts
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FIGURE 33: Distribution of Jasper Tools in Middle AU Contexts
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group was made of chert, although chert was also a
preferred material during the Early Archaic. The dis-
tribution of chert in Middle AU contexts is compara-
ble to that of jasper, as there is a large concentration
in the North Block, extending over several units
(Figure 34). Like jasper, the chert concentration
overlaps the distribution of Late Archaic/Early
Woodland stemmed points, and it encompasses por-
tions of Units 9, 13, 14, 15, 18, 21, and 22. Chert
tools in the Middle AU include 8 projectile points, 2
middle-stage bifaces, 3 indeterminate bifaces, 1 end-
scraper, 1 retouched flake, 3 utilized flakes, and 1
bipolar core. The spatial distribution of chert tools in
the Middle AU contexts shows a somewhat diffuse
concentration across the site, with most tools in the
North Excavation Block, similar to the pattern ob-
served for jasper tools (Figure 35).

Contexts assigned to the Late AU are presumably
most representative of the Late Woodland occupation
of the site. Diagnostic artifacts associated with the
Late Woodland include a single jasper triangular point
and the sample of shell-tempered ceramics. The site's
ceramic assemblage is quite small, and it is possible
that the entire assemblage represents only one or two
vessels. The majority of the assemblage is made up
of shell-tempered sherds that may be assigned to the
Townsend/ Rappahannock ware types of the Late
Woodland period, although a few sherds with sand and
grit temper may represent Early or Middle Woodland
wares. The Late AU coincides with the plowzone
contexts, and because these contexts are largely dis-
turbed, analysis of spatial patterning is limited.

The single Late Woodland jasper point was in fact re-
covered from a context assigned to the Middle AU in
the South Excavation Block (Level 2 of Unit 42),
which attests to the mixing of deposits. As there is
only one diagnostic lithic artifact assignable to the
Late Woodland occupation, interpretations of lithic
preference must be made with caution. Jasper was a
preferred raw material throughout the site’s major oc-
cupation periods, but the relatively elevated position
of this raw material in the site profile (see Figure 9)
attests to the preference of this material during the
more recent occupations. While jasper was broadly
distributed throughout the site’s Laie AU contexts,
three concentrations were identified in Units 15, 21,
and 23, all of which are in the North Excavation
Block (Figure 36). Two of these units (15 and 23)
were extensively disturbed by historical interments.
The concentration of jasper in the Late AU contexts
is similar to that observed in the Middle AU contexts
(see Figure 32). Jasper tools in the Late AU contexts
include 8 projectile points, 3 indeterminate bifaces, 1
endscraper, 8 retouched flakes, 2 utilized flakes, 5
bipolar cores, and 1 tested cobble. The broad distribu-
tion of these tools across the site (Figure 37) is simi-
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lar to the distribution of jasper tools in the Middle
AU contexts. For ceramics, the vertical distribution
is much higher vertical than for any of the lithic ma-
terials (see Figure 9). Based on both sherd frequency
and total weight, the highest ceramic concentration in
the Late AU contexts was in Unit 5, in the North
Excavation Block. The general distribution of mate-
rial associated with the Late AU contexts shows that
the deposits are most concentrated in the North
Excavation Block. This pattern is similar to that of
the Middle AU contexts, which suggests either that
the same areas of the site were used during the Late
Archaic/Early Woodland and Late Woodland occupa-
tions, or that the deposits associated with these occu-
pations have been mixed. Discernment of spatial pat-
terns in the Late AU contexts is hindered by post-de-
positional disturbances, particularly historic cultiva-
tion, roadway construction, and historic interments in
the North Excavation Block.

In summary, analysis of the site's internal distribu-
tion patterning of various materials has permitted
recognition of a number of concentrations that may
represent activity areas. The presence of activity areas
in association with features is notable in itself, given
the loose, sandy soils that are easily displaced by nat-
ural turbation processes. While spatial patterning is
apparent, it is also evident that there has been a great
deal of overlap in the areas of the site used during in-
dividual occupational episodes, and there was no clear
stratigraphic separation between the deposits associ-
ated with different periods or phases of occupation.
The internal site patterning is evident from various
perspectives. First, there were many examples of in-
dividual point types, tools, and debitage concentra-
tions in specific areas of the site, indicating that cer-
tain areas were the focal points for various activities
within the primary habitation area. Also, the cluster-
ing of diagnostic point types indicates that individual
occupational phases or episodes occurred within fairly
restricted areas of the site.

There is evidence of a Paleoindian occupation of the
site, represented by crystal quartz tools and debitage.
Crystal quartz was concentrated in Units 35 and 48,
located on the western margin of the site. Feature 21,
an activity area indicated by a cobble chopper and hoe,
was in this area of the site; however, it is likely that
Feamre 21 1s associated with the Early Archaic com-
ponent, as concentrations of vein quartz, chalcedony,
and chert were also present in this area.

Early Archaic occupation of the site is represented by
various Palmer, Kirk Corner Notched, Kirk Stemmed,
Decatur, and bifurcate-based points, which were made
from a variety of raw materials. Concentrations of
vein quartz, quartzite, chert, and jasper associated with
the Early AU contexts were all located in the South




FIGURE 34: Distribution of Chert in Middle AU Contexts
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FIGURE 35: Distribution of Chert Tools in Middle AU Contexts
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FIGURE 36: Distribution of Jasper in Late AU Contexts
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Excavation Block, apparently associated with a formal
cooking/heating area represented by a concentration of
FCR (Feature 31) and a milling area consisting of a
mano and metate (Feature 22). The largest concentra-
tion of Early Archaic points was located in this area,
and within the same unit (Unit 45) that yielded the
oldest radiocarbon sample from the site. This date
(7560 + 340 years BP; sample # Beta-56049) is con-
sistent with an Early Archaic use of this part of the
site. The overlapping of vein quartz, quartzite, chert,
and jasper in this area of the site suggests a relatively
consistent use of this part of the site during the re-
peated episodes of site occupation during the Early
Archaic. While the spatial distribution shows a con-
sistent pattern of projectile points, debitage, and cob-
ble tools in the South Block, it is also interesting
that the unifacial tools associated with the Early AU
contexts are more widely distributed over the site area.
It was noted that a vein quartz sidescraper, and various
chert and jasper unifacial tools were consistently re-
covered from Early AU contexts in the North
Excavation Block, suggesting that this was a sec-
ondary activity area used for tasks such as hide pro-
cessing during the Early Archaic.

The distribution of Late Archaic/Early Woodland
points also exhibited a distinct spatial pattern, with
most points located in the North Excavation Block.
Although a majority of the points assigned to that
group were made of argillite, the overall scarcity of
argillite in the assemblage precluded identification of
an associated lithic reduction area. Other raw materi-
als associated with the Late Archaic/Early Woodland
occupation, notably jasper and chert, did exhibit con-
centrations in the North Excavation Block, overlap-
ping the distribution of diagnostic stemmed points.
Identification of spatial patterning associated with the
Late Woodland component was limited by the fact
that the contexts associated with that component had
been subjected to various post-depositional distur-
bances such as historic cultivation and historic inter-
ments.

F. RESIDUE ANALYSIS

‘While charred plant remains were recovered from pre-
historic contexts, faunal remains were nonexistent,
owing greatly to local soil conditions. Consequently,
residue analysis was undertaken in the hope that sub-
sistence information could be gleaned from the sur-
faces of stone tools. Two levels of residue analysis
were conducted, in addition to a limited test for
pollen. The pollen test involved the examination of
two cobble tools found in close association (Feature
22) that may represent a plant processing unit (mano
and metate). The pollen analysis, however, proved to
be inconclusive (Kelso 1992). Residue analysis
tested for traces of blood and proteins. The Level I
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analysis is a simple presence-absence test for blood,
and the Level II analysis is a sophisticated family-
level, or in some cases a species-specific, test that de-
tects not only traces of blood proteins but also of pro-
teins from body tissues and fluids. Both methods fo-
cus on residues from animals, but the Level II analy-
sis also tests for fern residue.

Before proceeding to a summary of the results of the
analyses, it should be noted that residue analysis is a
relatively new analytical tool employed by archaeolo-
gists, and its analytical value is not yet fully under-
stood. While interesting and encouraging test results
have been achieved, particularly with family- and
species-level tests, attempts at independent verifica-
tion of test results have been limited. In addition, a
number of questions, particularly about the effects of
various site formation processes, have yet to be re-
solved to the satisfaction of many researchers.

As part of both the Level I and the Level II analyses,
sediments from the site were submitted for testing.
These "control samples” all tested negative.
Specimens were selected for residue analysis in the
laboratory and were not washed or labeled, but they
were inventoried and photocopied with a minimum of
handling. Currently, none of the artifacts that were
submitted for analysis have been washed, although
dry brushing has been done. Specimens that tested
negative in the Level I analysis and were not sub-
jected to Level IT analysis were labeled. Artifacts that
tested positive at either level have not been labeled.

1. Level I: PresencelAbsence Testing

Level I testing was performed by the Archaeology
Laboratory at the University of Delaware, under the
direction of Dr. Jay Custer. The method used is sim-
ple; in brief, it entails creating a solution with dis-
tilled water and soil adhering to the surface of an arti-
fact. This solution is tested for blood residue by us-
ing a commercially available chemstrip, which regis-
ters the presence of blood residue by changing colors
(sce Caster et al. 1988a, 1988b).

In total, 186 lithic artifacts, representing six different
artifact classes, were tested (Table 21). Only seven
specimens tested positive: one biface and six pieces of
debitage. These seven, along with 43 other speci-
mens, were submitted for family-level testing.
Eleven of the 43 had been tested and produced a nega-
tive result for the presence of blood residue but were
included in the Level II sample as a means of cross-
checking the efficacy of the two techniques (see also
LeeDecker et al. 1991:107).




TaBLE 21: SummaRY of LEVEL | BLoop ReSIDUE ANALSIS RESULTS

ARTIFACT CLASS TOTAL ARTIFACTS PRESENT ABSENT
Bifaces 41 1 40
Unifaces 25 0 25
Cores 19 0 19
Debitage 77 6 71
Cobble Tools 10 0 10
Cracked Rock 14 0 14
TOTAL 186 7 179

2. Level Il: Family-Level Testing

Family-level animal and plant (fern) residue tests were
performed under the direction of Dr. Margaret
Newman at the Laboratory for Archaeological
Science, California State University, Bakersfield
(Newman 1993).

Fifty artifacts were tested: 33 bifaces, 7 unifaces, 2
cores, 2 cobble tools, and 6 pieces of debitage.
Eleven produced positive results (9 bifaces, 1 uniface,
and 1 debitage), and 5 produced a nonspecific reaction
(NSR) (Table 22). Of the 17 “families" for which the
11 artifacts were tested, 7 were found to be present:
one biface tested positive for deer and rabbit; three bi-
faces tested positive for deer; one biface tested posi-
tive for rabbit; two bifaces tested positive for dog;
one biface tested positive for Guinea pig; one biface
tested positive for bovine; one uniface tested positive
for bear; and one early-reduction flake tested positive
for chicken.

It must be stressed that these "families” are based on
immunological associations and do not necessarily
have a direct relationship to the Linnaean classifica-
tion scheme. The family names refer to the antisera
that are prepared for use in the analysis (Newman
1993). However, it can be inferred that a positive re-
action to the deer antiserum marks the presence of
white-tailed deer, and likewise, that rabbit antiserum
is indicative of cotiontail rabbit or related species; dog
antiserum can indicate any member of the Canidae
family (e.g., wolf, fox, or domestic dog); guinea-pig
antiserum could include beaver, squirrel, or porcupine;
bovine antiserum indicates American bison or domes-
tic species; bear antiserum implies the presence of
black bear; and chicken antiserum could indicate any
number of upland game birds (e.g., wild turkey, quail,
Or grouse).

3. Discussion

Before discussing the subsistence implications of the
test results, it must be mentioned that an important
methodological issue is brought to light when one
compares the results of the Level I and Level II analy-
ses. The fact is, the correlation between the results is
very low: of the seven artifacts that tested positive for
the presence of blood residue during the Level [ test-

120

ing, only one of them tested positive during the Level
11 testing. In other words, one biface and six pieces
of debitage tested positive for the presence of blood,
but during the family-level testing only one piece of
debitage tested positive. Dr. Newman suggests two
likely explanations: either the Level I testing removed
all traces of blood, or the Level I positive results were
caused by contaminants (see also Manning 1994).

Equally interesting is the biface (Cat. #926) that
tested negative for blood residue during Level 1 test-
ing, but during Level II testing, produced a positive
reaction to deer (Plate 19:h). This result could be ex-
plained by a number of factors. First, the areas of the
biface that were tested during the Level I analysis
were not the same as those tested during the Level I
analysis. Second, the same areas were tested, but the
Level I analysis removed sediments from the biface
that did not contain blood residue. For example, the
Level I testing solution could have been made from
sediments that were adhering to the biface but that did
not actually come from its surface--that is, the inter-
face between the stone and the adhering sediments.
Third, all conditions of testing were the same, but the
Level I test results were misread or a defective chem-
strip was used.

Whatever the case, it is clear that presence-absence
testing with chemstrips is not an effective method for
predicting which artifacts will produce positive results
at the family level. From a budgetary standpoint, it is
true that more artifacts can be tested for the same
amount of money with the presence-absence ap-
proach, but the results are less specific than the fam-
ily approach. Because the amount of residue adhering
to any one artifact is limited, the most prudent use of
that residue would be to limit its use to family-level
or species-level testing.

In discussing subsistence, only the family-level test
results are considered. Deer was detected on four bi-
faces, rabbit on two bifaces, dog on two bifaces,
guinea pig on one biface, bovine on one biface, bear
on one endscraper, and chicken on one early-reduction
flake (Table 22). That bifaces tested positive more
often than other tool types is a predictable resuit be-
cause they account for 66 percent of the sample.
Overall, the results indicate that deer were an impor-
tant resource to the inhabitants of Site 7S-F-68, and




TaBLE 22: LEVELS | AND Il BLooD ResiDuE ANALYSIS RESULTS

ARTIFACT CLASS CATALOG NO. LEVEL | RESULTS LEVEL Il RESULTS
Biface 49 - Deer
50 - Negative
60 - Negative
67 - Deer and Rabbit
68 - Deer
73 - Negative
102 - Negative
133 - Dog
160 - Negative
193 4 NSR
200 - Guinea Pig
242 - Negative
262 - Negative
380 1 Negative
425 - Bovine
455 Absent Negative
484A - Dog
484B - Negative
502 Absent Negative
541 Absent Negative
544 Absent NSR
579 - Negative
706 Absent Negative
725 - Rabbit
874 - NSR
875 - NSR
884 3 Negative
893 1 Negative
910 - NSR
926 Absent Deer
960 - Negative
1037 Absent Negative
1353 Present Negative
Uniface 59 Absent Negative
125 - Negative
262 - Bear
329 Absent Negative
354 - Negative
610 - Negative
967 Absent Negative
Core 775 - Negative
1025 Absent Negative
Debitage 574 Present Negative
897 Present Negative
902 Present Negative
1002 Present Negative
1021 Present Negative
1231 Present Chicken
Cobble Tool 508A Absent Negative
5088 Absent Negative

NSR: nonspecific reaction.

also that a broad range of fauna were taken for food
and/or materials: large-game animals (deer, bear, and
bison or possibly elk), small-game animals (rabbit,
beaver or squirrel, and wolf or fox), and upland game
birds (wild turkey or grouse or quail). A preference
for upland game is evident, especially considering that
although the family-level analysis included antisera
for duck and trout, none of the artifacts tested positive
for either of these taxa. Perhaps this preference is
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linked to the site's location and function; Site 7S-F-
68 could have served as a campsite for groups hunting
upland game and/or gathering plant resources.

This is, however, a composite view of subsistence.
A number of different components are represented by
the artifacts that tested positive: Early Archaic points
(N=3) tested positive for deer, dog, and guinea pig
(Plate 10); a Middle Archaic point tested positive for




deer and rabbit (Plate 11); Late Archaic points (N=2)
tested positive for rabbit and bovine (Plate 12); and a
Late Woodland point tested positive for dog (Plate
14). A larger sample of temporally diagnostic arti-
facts with positive results would help to clarify sub-
sistence patterns. Even so, the composite view may
reflect a basic, unchanging pattern of use. The site
might have been an important campsite and staging
area for exploiting upland fauna and flora throughout
much of prehistory.

G. SUMMARY AND CONCLUSIONS

The five research topics outlined at the beginning of
the chapter have been examined to varying degrees in
the preceding pages. Below, each topic is briefly
summarized.

The investigation of site chronology resulted in the
identification of five components: Paleoindian, Early
Archaic, Middle Archaic, Late Archaic/Early
Woodland, and Late Woodland. A minor Middle
Woodland component may also be present. The oc-
cupants of each of these components appear to have
used the site as a temporary campsite, probably while
they were in the area hunting and/or collecting plant
foods. The Early Archaic and Late Archaic/Early
Woodland components were the most intensive occu-
pations, and the former appears to have been slightly
more intense than the latter.

Analysis of the site’s internal patterning has permitted
recognition of a number of possible activity areas,
represented by concentrations of raw materials and
tools. Although there was only limited evidence of
Paleoindian occupation of the site, the assemblage of
crystal quartz tools and debitage associated with this
component was concentrated in a small area on the
western margin of the site.

Deposits associated with the Early Archaic occupa-
tion(s) of the site were concentrated in the South
Excavation Block and were apparently associated with
a formal cooking/heating area represented by a con-
centration of FCR (Feature 31) and a milling area
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consisting of a mano and metate (Feature 22). While
the Early AU spatial distributions showed a consis-
tent pattern of projectile points, debitage, and cobble
tools in the South Block, it is also interesting that
the unifacial tools associated with these contexts were
more widely distributed over the site area, possibly
representing secondary activity areas used for tasks
such as hide processing. Feature 21, an activity area
consisting of a cobble chopper and hoe, probably be-
longs to the site's Early Archaic component.

The distribution of Late Archaic/Early Woodland
points also exhibited a distinct spatial pattern, with
most points located in the North Excavation Block,
suggesting a shift in the primary occupation area
within the site. Identification of spatial patterning
associated with the Late Woodland component was
limited by the fact that the Late AU contexts had been
subjected to various post-depositional disturbances.

Although the site appears to have served the same ba-
sic function for each component, different raw mate-
rial procurement strategies indicate that some groups
ranged farther than others for raw material; thus, it
can be suggested that their settlement patterns were
more wide ranging. The Middle Archaic (Otter Creek)
component appears to have been the most wide rang-
ing. In contrast, the Late Archaic/Early Woodland
component may have been the least mobile because,
as it has been argued, these groups procured lithic raw
materials through exchange networks. Little can be
inferred about subsistence beyond the observation that
all or most the components appear to have been inter-
ested in local plant foods and upland game.

It must be stressed in conclusion that the preceding
interpretations are biased--they represent primarily the
"lithic view" of the site. Stone tools were an impor-
tant part of the overall technology and economy of
the Archaic and Woodland groups that briefly inhab-
ited the site; yet these implements furnish only cer-
tain kinds of information. With new techniques, such
as residue analysis, stone tools and debris may pro-
vide archaeologisis with additional avenues with
which to study the economies of extinct cultures.




VIII

FLORAL AND FAUNAL ANALYSIS

A. INTRODUCTION

A small amount of charred botanical material was de-
rived from Site 7S-F-68. Despite its paucity, how-
ever, the identified material has qualitative interpretive
value. The charred specimens recovered from the site
represented five native plant types for which there is
ethnographic documentation of usage by Native
American populations: woodbine, sumac, sumpweed,
hickory, and cherry. Woodbine was utilized by
Native Americans as a medicinal herb and sumac as a
dye, as a medicinal herb, for cordage and as a smoking
material. There is documented ethnographic usage of
cherry both for food and as a medicinal. Hickory nuts
were used as food, and the shells were utilized for hot
smokeless fires. All of these plant types could have
provided motivation for seasonal exploitation of this
site area. However, the charred sumpweed was the
most significant of the botanical material recovered
from the site area.

Sumpweed is an indigenous annual seed plant which
played a prominent role in eastern North America in
the transition from the sole dependence of human
groups on hunting and gathering of wild plants to
cultivation. Among the most notable artifact finds
from the site were a mano and metate, and their re-
covery raises the question as to what was being pro-
cessed with these tools. The kernels of sumpweed are
not easy to extract from their surrounding pericarps
and the milling stones may have provided the tech-
nology to process sumpweed into a palatable food.

The floral and faunal data suggest that the site area
could be functionally categorized as a procurement
site. The limited amount of charcoal and fire-cracked
rock is not indicative of prolonged and sustained use
of hearth areas, which would be consistent with in-
termittent site use. The scant recovery of faunal ma-
terial does not suggest hunting to have been the pri-
mary purpose or focus of this procurement site. The
charred floral specimens exhibit a pattern of autumn
use of the site. Overall, the data suggest that this lo-
cation was utilized as a procurement site during the
months of September and October for collection of
seasonally available botanicals.

B. SAMPLES STUDIED

The floral investigation of Site 7S-F-68 was con-
ducted in two phases, and involved a total of 50 sam-
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ples (Table 23). In the initial, exploratory phase of
analysis, a total of 23 flotation samples were exam-
ined from a total of 44 liters of soil, primarily origi-
nating from non-feature contexts. In the second phase
of analysis, an additional 27 flotation samples were
examined. The samples examined include all prehis-
toric features that provided sufficient soil, and a vari-
ety of non-feature contexts representing the North
Excavation Block, the South Excavation Block, and
outlying units. The fifteen features provided samples
ranging from 1.0 liter to 23.0 liters in size, compris-
ing a total volume of 65.1 liters. Five 2.0-liter con-
trol samples were also examined from off-site con-
texts to provide a mechanism for examination of po-
tential vegetational differences between the prehistori-
cally exploited area and the nonexploited area.

No faunal material was recovered from flotation sam-
ples. However faunal specimens, as well as addi-
tional floral specimens, primarily charcoal, were re-
covered during excavation.

C METHODOLOGY
1. Floral

Soil samples were removed from selected contexts and
air-dried prior to processing. The samples were pro-
cessed in a specially designed drum that provides a
continuous froth of water to dissolve the soil, yield-
ing a light fraction and a heavy fraction. The recov-
ery of cultural and biological material during flotation
processing is dependent on the size of the mesh used.
A fine-mesh polyester "bridal veil" was used for the
heavy fraction and an even finer-meshed silk screen
fabric was used for the bags to collect the light frac-
tion.

As a control, 100 charred and 100 uncharred poppy
seeds were added to one sample prior to flotation. A
poppy seed recovery test was used to test effectiveness
and consistency of flotation procedures. Poppy seeds
range 1n size from 0.7 mm to 1.4 mm and are of an
appropriate size to test the effectiveness of micro seed
recovery. The recovery rate is a measure of seed loss,
damage, and inter-sample contamination. No contam-
ination was noted and recovered control seeds were not
fragmented. The control seed recovery rate was 16
percent for a two liter sample. The low recovery of
control seeds might suggest that small seeds are not
well represented within the samples. However,




TABLE 23: FLOTATION SAMPLES EXAMINED

CAT. NO. UNIT STRAT. LEVEL QUAD. FEAT. SIZE (1) AU
309 E.U. #28 . 2 SW 18 2.0 M
311 E.U. #28 . . . 16 2.0 M
332 E.U. #25 B 3 NE 17 2.0 M
361 E.U. #35 B 2 NE 2.0 M
365 E.U. #35 B 3 NE 2.0 M
369 E.U. #35 B 4 NE 2.0 M
373 E.U. #35 B 5 NE 2.0 E
377 E.U. #35 B 6 NE 2.0 E
381 E.U. #35 B 7 NE 2.0 E
385 E.U. #35 B/C 8 NE 2.0 E
389 E.U. #35 C 9 NE . 2.0 E
479 E.U. #38 4-6 . 19 2.0 E
508 E.U. #42 . 22 2.0 E
541 E.U. #48 . . ; 21 3.0 E
545 E.U. #21 B 2 NE 2.0 M
549 E.U. #21 B 3 NE 2.0 M
553 E.U. #21 B 4 NE 2.0 M
557 E.U. #21 B 5 NE 2.0 E
561 E.U. #21 B 6 NE . 2.0 E
566 E.U. #21 . . . 23 4.0 M
567 E.U. #21 B 7 NE . 2.0 E
586 E.U. #47 A 1 . 20 13.0 L
649 E.U. #29 26 23.0 L
737 E.U. #49 . . 24 3.0 M
765 E.U. #39 B 2 NE . 2.0 M
769 E.U. #39 B 3 NE 2.0 M
773 E.U. #39 B 4 NE 2.0 E
780 E.U. #39 B 6 NE 2.0 E
784 E.U. #39 B 7 NE 2.0 E
786 E.U. #39 B 5 NE . 2.0 E
787 E.U. #39 28 2.0 E
909 E.U. #45 . 25 4.3 M

1002 E.U. #52 B 5 31 6.0 E
1114 E.U. #18 B 8 2.0 NA
1156 E.U. #2383 7 2.0 NA
1227 E.U. #49 . . . 24 2.0 E
1310 E.U. #41 B 2 NE 2.0 M
© 13812 E.U. #41 B 3 NE 2.0 M
1316 E.U. #41 B 4 NE 2.0 E
1320 E.U. #41 B 5 NE 2.0 E
1324 E.U. #41 B 6 NE 2.0 E
1328 E.U. #41 B 7 NE 2.0 E
1332 E.U. #41 B 8 NE 2.0 E
1334 E.U. #41 B 9 NE 2.0 E
1336 E.U. #41 B 10 NE 2.0 E
OFF-SITE CONTROLS
9991 STP #C1 C 2.0 NA
9992 STP #C2 C 2.0 NA
9993 STP #C3 C 2.0 NA
9994 STP #C4 B 2.0 NA
9995 STP #C5 B . . 2.0 NA
TOTAL NUMBER OF SAMPLES: 50 TOTAL VOLUME: 144.3

carpetweed seeds are smaller than poppy seed and are
well represented within the site. Carpetweed seeds
were found in abundance in many samples and were
identified in three fourths of the analyzed soils sam-
ples.

Examination of biological materials was made with a
binocular dissecting microscope. Each of the samples

was systematically scanned and floral specimens were
identified and charred specimens counted. Uncharred
specimens were identified and noted as present but
were not counted because of their limited analytical
significance. Each charred floral specimen was given
a count value of one. When possible, charred wood
specimens were counted and weighed in grams.
Unfortunately most charred wood fragments were so
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small that weighing and counting were not feasible.
Catalog sheets indicate the count value of charred
specimens recovered from both phases of analysis.
The tables and text discuss charred as well as un-
charred specimens recovered from both phases of
analysis.

Floral material was identified to the species level
where possible. Confirmation of species was aided
by the use of an extensive type collection of floral
material and reference materials (Cox 1985; Fernald
1970; Gunn 1970; Lawrence and Fitzsimons 1985;
Martin 1972; Martin and Barkley 1961; Mohlenbrock
1980,1981; Peterson 1977; Renfrew 1973).

a. Quantification of Floral Data

Quantifying botanical data by absolute counts of
plant types in each sample is problematic because ab-
solute frequencies may reflect preservation, sampling,
or other factors. Absolute frequencies must be viewed
with particular caution at this site because so few
charred, potentially prehistoric seed specimens were
recovered.

A ubiquity analysis was performed for the site area
under study. A ubiquity analysis disregards the abso-
lute count of a recovered plant type and instead looks
at the number of samples in which the plant type ap-
pears within a group of samples. Each botanical
species is scored as present or absent in each sample
(Popper 1988:60-64). The species is considered pre-
sent whether the sample contains 1 or 500 specimens.
The Ubiquity Score of a plant type is the number of
samples in which the plant type is present, expressed
as a percentage of the total number of samples in the
group. Although 50 flotation samples were exam-
ined, 2 of those samples contained no biological ma-
terial. Other botanicals, including charcoal and mate-
rial produced during excavation, were recovered from
11 additional excavation contexts, but they were not
included in the ubiquity analysis. Therefore, 48 sam-
ples is the base number on which the scores are
based. For example, charcoal fragments were ob-
served in 35 of the 48 samples, giving charcoal frag-
ments a Ubiquity Score of 73 percent. Uncharred
sedge seeds were recovered from 13 of the 48 sample,
giving that species a Ubiquity Score of 27 percent.
Table 24 lists the Ubiquity Scores for the site.

In a ubiquity analysis, the score for of one genus does
not affect the score for another, and therefore the
scores for different plant species may be evaluated in-
dependently. The scores may suggest the relative im-
portance or abundance of plant types, and the
Ubiquity Scores of uncharred plant types can suggest
their prominence within the "site landscape.” The
Ubiquity Scores for charred specimens suggest their
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importance in prehistoric utilization as well as their
botanical prominence within the "site landscape.”
The assumptions made for a ubiquity analysis are that
all samples in a group are independent. Since sample
sizes are not constant, variation in sample size does
not inflate the frequency scores of the botanical fami-
lies in larger samples.

b. Delineation of Prehistoric Specimens

Distinguishing prehistoric specimens from historic
specimens or natural seed rain was the first focus of
analysis. To be given consideration as a potential
prehistoric floral specimen, two important criteria
have to be met. The first and foremost criterion is
the botanical history of each plant recovered. Plants
which are not native to America obviously were not
available to prehistoric populations.

The second important criterion is that seed specimens
have to have been modified in a manner that allows
preservation of what is really a biodegradable mate-
rial. Investigators generally consider only charred
seed specimens as useful and legitimate constituents
of a prehistoric archaeological floral assemblage
(Minnis 1981:147; Quick 1961:94-99) because, given
normal soil conditions, seeds will either fulfill their
reproductive function or will decay. The dormancy
period for most plants is rarely more than 100 years
(Harrington 1972); therefore, in order for a seed to
survive in the archaeological record it must short-cir-
cuit the reproductive function, i.e., by charring.
Although desiccation is another way in which seeds
can circumvent decomposition, the environment of
the northeastern United States makes the desiccation
of seeds a very unlikely occurrence.

All factors that influence preservation must be con-
sidered because archaeological plant remains are nei-
ther a large nor representative sample of the diet. At
an open site in a temperate environment, very little
plant material is ever preserved. As discussed above,
the material must become charred in order to evade
microbial action, a process that requires special cir-
cumstances and rarely happens. The specimen must
first find its way into a fire and ignite. Then it must
be withdrawn from the flames quickly before it turns
to ash, or it must be buried so deeply in the coals that
there is insufficient oxygen for complete combustion
(Keene 1981:183; Wetterstrom 1978:111-112).
Following charring, the specimen must be protected
from the elements and from other disturbance in order
to remain intact for succeeding centuries. Finally, it
must endure the excavation process and the flotation
procedure. Clearly, hard items such as nutshell are
favored whereas soft items are not.




TABLE 24: UsiQuITY INDEX OF FLORAL SPECIMENS

CAT. NO. Carpetweed Purslane Chickweed Oxalis Knawel Thistle

308 X

311 X . . . X
332 . . . . X
361 X . . X
365 X . X

369
373
377
381 . . . .
385 . . . . X
389 . . . . X
479
508
541
545
549
553
557
561
566
567
586
649
737
765
769
773
780
784
786
787
909
1002
1114
1156
1227
1310
1312
1316
1320
1324
1328
1332
1334
1336
9991
9994
9995

KX X

XHEXHXHEXXEXHKHKHKAXHXKXXKXX XXX X XX XXX X XXX
P
x
XX X XX XX XXX XX XX

»x X

INDEX 63% 2% 3% 2% 39% 2%

X: specmen present; *X* : charred specimen
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TABLE 24--CONTINUED

CAT. NO. Chenopodium Amaranthus Knotweed Pokeweed Sedge Chutfa

309 . . . . . .
311 . : . : : X
332 . : : : X
361
365
369
373
377 : : : : :
381 X : : : X
385 X
389
479 : : :

508 : : X

541 : X : : :

545 : . : : X

549 : : : : :

553 . : : : X

557 : X

561

566

567

586

649

737 : : : : :

765 X : . X X

769 : : . X

773 . : : : :

780 : : : : X

784 X

786

787 : : : :

909 : : : X :
1002 X : : : X
1114
1156
1227
1310 X
1312 X
1316 :
1320 X
1324 . : : : :
1328 . : : : X
1332 : : : . X
1334
1336
9991
9994 : : : : :
9995 X

X X X

X X X -

INDEX 19% 3% 3% 5% 22% 3%

X: specmen present; *X* : charred specimen
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TABLE 24--CONTINUED

CAT.NO. Flatsedge @Grass Spurge Blackberry Deerberry Paspalum Doveweed

309 X X
311 X X
332 . X
361 X : )
365 X : . X
369 X

373

377 .
381 X
385
389
479
508
541
545
549
553
557
561
566
567
586
649
737
765
769
773
780
784
786
787
909
1002
1114
1156
1227
1310
1312
1316 :
1320 X
1324 i
1328 X
1332 X
1334

1336

9991

9994 .
9995 X

X X X
XX = XX XXX
x

XK X X X -
X X -

» .

X X X -

XX XXX X XXX X-

KX XXX X-

HKXXXXXX XX XX-

INDEX 44% 58% 3% 3% 3% 5% 7%

X: specmen present; *X* : charred specimen
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TABLE 24--CONTINUED

CAT.NO. Cress Chokecherry Dodder Woodbine Sumac Sumpweed Charcoal

309 . . . . . . X"
31 : : : : : . X"
332 : : : : : X X"
361 : : : : : : X"
365 : : : : : : "X
369
373 : : : : : : :
377 : : : : : : "X
381
385
389 : : : : : : :
479 : : : : : X "X
508 : : : : : : X"
541 : : : : : : X
545 : : . X : : "X*
549 : . : . : : X"
553 : , : : : : "X*
557 : : : : : : X"
561 : : . : : : X"
566 : : : X" : : X*
567 : : : X : : "X
586 : . : . : X" X
649 : : . : "X X" X*
737 . . X . . . .
765 : : : : . : X*
769 : : : : : : "X*
773 . . . . . . *X*
780 : : : : . : "X
784 : : : : . : X*
786 : . : : : . “X*
787 : : : : : . X
909 : : : : : : X*

1002 : . : : : : X"

1114 : : : : : : "X

1156 : : : : X : X

1227 : : : : : : X"

1310 : : : : : : :
1312 : : : : : : X"
1316 : : : : . : "X
1320 : : : : : : X
1324 : : : : : : X

1328 : X : : : : "X

1332 . X

1334 :

1336 X

9991 :

9994 X

9995 : : : : _ : .
INDEX 3% 3% 2% 5% 3% 7% 75%

X: specmen present; *X* : charred specimen
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Plant parts can be categorized into three types: (1)
dense inedible parts such as nutshell or fruit pits that
might be discarded in or near a fire; (2) moderately
dense parts such as small seeds which might be con-
sumed and would only be burned or buried acciden-
tally; and (3) parts with no density and a high water
content, such as tubers and greens, which would be
consumed and which are unlikely to carbonize under
normal circumstances (Keene 1981:183).

It cannot be assumed that carbonized plant remains
accurately reflect the diet of the site occupants, be-
cause charring is a fortuitous event. While it may be
assumed that the uncharred specimens within the
samples are not prehistoric in origin, charring alone
does not impart unequivocal prehistoric status to a
seed specimen. All charred seeds within a sample are
not necessarily of prehistoric origin, as it is not un-
common for modern seeds to become incorporated
into prehistoric assemblages. Vertical seed dispersion
can occur from plowing, root holes, drying cracks,
downwashing, and from earthworms and other bur-
rowing animals (Keepax 1977; Minnis 1981:145;
Smith 1985). These processes crosscut cultural depo-
sitional processes.

¢. Sources of Prehistoric Seeds

There are several sources of prehistoric seeds recovered
from archaeological contexts. The most widely con-
sidered source is direct utilization of the seeds. Many
botanical artifacts are the result of the collection, pro-
cessing, and use/consumption of plant resources.
Accidents in processing, burning of debris, and the
burning of stored materials are the most common ac-
tions which result in the direct evidence of seed use
(Minnis 1981:145). Few plant parts will be deliber-
ately bumed in 2 fire, because most plant refuse is too
wet to burn readily, or it may smoke or smell if
burned. However, the medicinal utilization of plants
whereby the leaves or roots were sprinkled on hot
stones or boiled or steeped in water could result in
charred seed remains. The lining of cooking pits with
large leaves could also result in charred seed remains.

Another potential source of archaeological seeds is the
accidental preservation of the prehistoric seed rain that
is unrelated to any cultural use of the seeds or plant.
Naturally dispersed seeds can blow into hearths or be
bumed on trash middens. Plants can also become
carbonized when vegetation is burned off by man or
by natural means. Day (1953) has documented that
many aboriginal groups in eastern North America
manipulated local vegetation by the use of fire.
Intentional burning of forest cover and second growth
to clear land for agricultural or hunting purposes was
done to clear campsites, increase visibility, facilitate
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movement, eliminate rodents, enhance soil productiv-
ity, and promote the growth of certain plants.

The amount of plant food used by a prehistoric popu-
lation may be poorly represented in the archaeological
record (Keene 1981). Because of the vagaries of sur-
vival for plants brought to open sites, quantitative
summaries should be viewed with this in mind.

2. Faunal

Bones and bone fragments from the site were identi-
fied anatomically and speciated with the aid of a com-
parative faunal collection and reference materials
{Chaplin 1971; Cornwall 1956; Gilbert 1973; Morris
1975; Olsen 1964, 1968, 1979; Ryder 1969; Schmid
1972). Each bone fragment was counted and weighed
in grams. Bone modification by burning was noted
according to whether the specimen was charred to a
black, gray, or white condition. Bones were measured
according to von den Driesch (1976). Measurements
were recorded in millimeters or centimeters.

a. Variables Affecting Bone Survival

Bone, horn, teeth, antler, and shell are the most abun-
dant faunal remains recovered in archaeological inves-
tigations. Bone is made up of calcium phosphate,
lesser quantities of calcium carbonate, and other trace
elements and compounds. The mineral salts impart a
rigidity and hardness to the bone, while the organic
compounds give it resilience and toughness (Carbone
and Keel 1985:1-19). Because of bones' organic con-
tent, it is subject to insect, fungal, and rodent attack,
both in and out of the soil (Carbone and Keel 1985:1-
19). Since microorganisms have been shown to be
one of the primary causes of decay, it stands to reason
that an analysis of the environmental tolerance of
these organisms will give insight into the kinds of
situations that are favorable to preservation of animal
remains. The conditions that are favorable to preser-
vation are those that are reflected in daily kitchen
rounds. Boiling, freezing, pickling, and salting in-
hibit decay.

Soil acidity also has an impact on bone preservation.
If the environment is acidic then the mineral content
will be removed. Neither bone nor shell will survive
under conditions where the pH is lower than 6.3, and
samples from the site had mean pH value of 5.0. In
considering the preservation of bone the effects of
humans must be taken into account, because cultur-
ally modified bone, whether boiled or cracked, will be
more susceptible to environmental forces (Carbone
and Keel 1985:14). The effect of the chemical envi-
ronment on teeth will be somewhat muted since den-
tine, although chemically similar to bones, contains
less organic matter and more phosphate and carbonate.




Enamel, which is the hardest component of teeth,
contains the least organic matter and is still more re-
sistant. Teeth will be affected by acidic conditions in
the soil but are more likely to be found preserved;
generally, however, they will be somewhat etched
(Carbone and Keel 1985:14).

Fire is an agent which can impact faunal material, not
only because it can cause damage directly but also be-
cause it interacts with other agents to enhance destruc-
tion. Fire can alter chemical properties of soils such
as pH, and the content of nitrogen, potassium, and
sulfur (Wildesen 1982:68). Burning of bones may re-
sult as a byproduct of roasting, or from disposal in a
hearth. Accidental or purposeful exposure of bone to
fire alters the calcium content of bone. If a fresh
bone is burned it does not necessarily become altered
in shape, but it does lose weight and becomes very
friable. The destruction of organic material in bone
through burning can shrink it from 5 percent to 15
percent and reduce its weight by 50 percent (Wing and
Brown 1979:109).

b. Bone Modification

Of the faunal elements recovered from Site 7S-F-68, a
total of 106 were charred. Burned bone indicates di-
rect contact with fire or coals. Heat can result in the
blackening of bone. Deeply blackened bone may
suggest that flesh was still present during the burning
(Brothwell 1971:19). Charring of bone during roast-
ing is confined to the exposed ends of the bone not
protected from the fire by meat. Buming at high
temperatures for prolonged periods can leave the bone
pure white, friable, soft, and porous, suggesting
complete oxidation. Some burned bone that is not
completely calcined does not reach the fragile state
and although light in weight, may be quite strong
(Carbone and Keel 1985:7).

Burned bone ranges in color from white through grays
and blues to black, depending on the completeness of
combustion (Wing and Brown 1979:109).
Approximately one half of the bones of the assem-
blage were not charred at all, and the remainder were
whitened. One bone specimen was blackened. A
bone assemblage diverse in charred color might sug-
gest uneven exposure of the bone to the fire. Bones
exposed to repeated and prolonged fires would exhibit
more modification than bones left in the hearth area
for a short period of ime. The color variations of the
burned specimens at this site do not suggest a paitern
of successive fires.

3. Computer Entry of Data

The cataloging procedures for data were such that the
first delineation of data was made in the category
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called "Specimen.” Latin species nomenclature for
floral data was entered. This category indicates the
level of identification, according to whether the pre-
cise species and family could be determined. Charcoal
fragments were listed as Floral in this category.
Faunal specimens was listed as mammal, bird, or
mammal/bird. These general categorizations were
used because the specimens could not be identified
more precisely. The next data entry category is
"Element.” The range of entries in this category in-
cludes the precise skeletal element ,such as phalanx
fragment ,or a less precise element definition, such as
longbone fragment. Nondiagnostic appears in this
category when the skeletal element of the specimen
could not be determined.

Each entry includes both a count and weight, with
weights expressed in grams. Charring was recorded
for both floral and faunal specimens; for bone, the
color the bone turned after charring was recorded in
this field. Measurements of longbone length were
recorded in centimeters. Other information was
recorded in a "Remark” field, including the notation
"SL," indicating that the bone was split longitudi-
nally, and whether the specimen was derived from ex-
cavation or flotation samples.

D. FLORAL ANALYSIS

A total of 27 plant species were recovered from the
samples under study (Table 24). Nearly the entire re-
covered floral assemblage, with the exception of char-
coal, consisted of material in the uncharred state
which disallows consideration for prehistoric status.
The uncharred assemblage was comprised of ground
cover (grass, sedge, carpetweed, flatsedge, paspalum,
thistle, and chufa) and plants commonly found in
open woods, thickets, and clearings (knotweed,
knawel, chenopodium, deerberry, pokeweed, purslane,
spurge, doveweed, oxalis, dodder, sumac, chickweed,
woodbine, cress, chokecherry, Amaranthus, and
blackberry). The charred specimens included charcoal
fragments, woodbine, sumac, and sumpweed. Cherry,
hickory, and unidentified nutshell fragments were re-
covered in the charred state from excavation. These
items are not included in Table 24, which delineates
the specimens derived from flotation, but are dis-
cussed in the text.

1. Off-Site Samples

Five off-site samples were examined from an area
south of the site to provide a control during analysis.
Two of the five samples contained no biological ma-
terial (STP 2 and STP 3), a finding which was in
sharp contrast to the site samples, which all contained
biological material. In one of the off-site samples
(STP 1), only carpetweed was identified, and car-




petweed was prevalent within the site area. Flatsedge
and sedge were recovered from STP 5, and both of
these plants were also identified in samples taken
from within the site. Cress was identified from STP
4 and from one context within the site boundaries.
The most striking contrast between the off-site con-
trols and the site samples was that the off-site con-
trols contained fewer species.

2. Uncharred Non-Native Species

The floral assemblage contained five seed types which
are not native to America. One additional seed type
was identified to the genus level but has both native
and introduced species.

a. Carpetweed

Carpetweed (Mollugo verticillata) is an annual weed
with a deep taproot which became naturalized
throughout North America from tropical America
{Cox 198S; Fernald 1970). It is not an early spring
plant; germination usually occurs later in the season
when conditions are more like those of its warmer na-
tive habitat. Its late start is compensated for by a
very rapid rate of growth in summer and fall, when it
becomes a nuisance in cultivated areas. It is a com-
mon weed in a variety of environmental settings.
Although the plant can be cooked and eaten as a
potherb, it was not available to native populations.
This combination of being uncharred and not native
provided a fairly straightforward elimination of this
plant type from consideration for potential prehistoric

utilization. Carpetweed had a Ubiquity Score of 77
percent.
b. Purslane

It is widely believed that purslane (Portulaca oleracea)
became naturalized after its introduction to this conti-
nent from Europe (Fernald 1970; Knap 1979;
Peterson 1977). Botanists generally believe that
purslane, a native plant of India, was adopted as a
choice vegetable in Ewrope and was brought to
America with the first settlers. It was apparently
adopted by native North Americans, who used the
ground seeds as a breadstuff and meal. However, it is
interesting to note that Portulaca is mentioned in an
Icelandic medical manuscript of 1475 as a medicinal
plant. Yarnell (1964) reported finding Portulaca in
North American archaeological contexts from 3000-
2500 BC and considers that it spread to North
America by Indian use. Erichsen-Brown states that
despite "all of this evidence the leading ecastern
American taxonomic botanists today still refuse to
recognize Portulaca as an indigenous plant” (Erichsen-
Brown 1979: viii). The recovered purslane specimens
were not in the charred state, and, based on that factor
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rather than its botanical history, it will not be consid-
ered prehistoric in origin. Purslane was found only in
one context and has a Ubiquity Score of 2 percent.

¢. Chickweed

Chickweed (Stellaria media) was introduced from
Europe and is now a common plant in North
America. Presumably, chickweed gets its name from
the fact that domestic chicks as well as doves, quail,
and sparrows favor it as a dietary item. Seeds main-
tain their viability after passing through the digestive
tract; therefore, birds and mammals that eat the plant
serve as agents of dispersal. It is likely that while
importing desired plants, the colonists also imported
some weeds. In fact, a traveler in 1740 reported that
old English garden weeds such as motherwort, fround-
sel, chickweed, and wild mustard had clung to the
Englishman wherever he trod (Earle 1974).
Chickweed thrives in a variety of environmental set-
tings. Chickweed was recovered from only two con-
texts and has a Ubiquity Score of 4 percent.

d  Ogxalis

Ozxalis (Oxalis spp.) is a biennial thoroughly estab-
lished in eastern North America but is a native of
Europe and Asia (Cox 1985:240). Oxalis is some-
times called wood sorrel. The leaves are edible and
have a pleasant acidity (Hedrick 1972:400-401).
Oxalis is widespread in open woods, moist woods,
and banks (Peterson 1977:104). Oxalis was recovered
from only one context and has a Ubiquity Score of 2
percent.

e. Knawel

Knawel (Scleranthus annus) is a branched spreading
weed introduced from Europe. It is found in woods,
fields, roadsides, and waste places (Fernald 1970:612).
Knawel was recovered from 23 samples and has a
Ubiquity Score of 48 percent.

f.  Thistle

It could not be ascertained if the thistle recovered
within the site was a native or introduced species. Of
the twelve species of thistle in North America, only
one is a native species. Thistle (Cirsium spp.) i1s a
biennial with prickly leaves. With the spines re-
moved, the young leaves can be eaten raw or cooked
as greens. The pithy young stems are excellent
peeled and eaten raw or cooked. The raw or cooked
roots of the first year plants are good. Young leaves,
young stems, and roots would be available at their
best in the spring and fall (Peterson 1977:126).
Thistles are adaptable and found in numerous envi-
ronmental settings. There are references to thistle be-




ing eaten by historic Native American populations.
In fact, Cirsium edule is referred to as Indian Thistle
(Medsger 1966:200). The Ubiquity Score for Thistle
was 2 percent.

3. Uncharred Native Specimens

The uncharred specimens in the site assemblage are
considered modem in origin and representative of the
present-day environmental conditions. Despite the
fact that the following native species were recovered
in the uncharred state, it is possible that some of
these plant species would have been present in the
prehistoric landscape and utilized by the prehistoric
populations exploiting this area. Many of the recov-
ered uncharred native botanicals have been found in
archaeological contexts in the eastern United States.

a. Chenopodium

Chenopodium is a diverse, worldwide genus of which
some 20 species occur in the eastern United States
and Canada (Hatch 1980:206). Opportunistic weeds
such as Chenopodium, knotweed, and Amaranthus
were potentially important plant food for Late Archaic
populations (Asch and Asch 1977; Asch et al. 1972;
Baker 1980; Ford 1977, 1985; Wilson 1976; Winters

1969). In the spring, weedy genera are available for

greens and in the late autumn they are prolific seed
bearers. Indians harvested Chenopod seeds by pulling
up the entire plant and placing it in a sack. After the
plant dried, the seeds fell to the bottom of the sack
and were then parched for storage and later crushed in
amortar. The meal was added to breads or cooked in
a porrtdge (Wetterstrom 1978:110). Chenopodium
(Chenopodium spp.) has been recovered in archaeo-
logical contexts in eastern North America in situa-
tions suggesting utilization and perhaps even cultiva-
tion. Chenopodium was recovered from 11 contexts
and has a Ubiquity Score of 23 percent. None of the
recovered Chenopodium specimens were charred.

b. Amaranthus

Like Chenopodium, Amaranthus (Amaranthus spp.)
or pigweed has been recovered in archaeological con-
texts in eastern North America in situations suggest-
ing utilization and perhaps even cultivation. Gilmore
(1931) examined quantities of dry-preserved material
from rock-shelters in southwestern Missouri and
northwestern Arkansas and identified corn, squash, and
seeds of sunflower, chenopods, marsh elder, canary
grass, giant ragweed, and amaranth, all in situations
suggesting that they had been stored.

Despite this finding, the use of Amaranthus (pigweed)
by aboriginal peoples is still not fully understood.
Peterson and Munson (1984:317-337) present a com-
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prehensive explanation and summary of the problems
surrounding the inclusion of pigweed as a prehistori-
cally utilized food. There are numerous questions as-
sociated with the identification, productivity, avail-
ability, and usage of Pigweed. There are some 60
species of Amaranthus, and it is difficult to distin-
guish between them utilizing only the seed. Nor can
pollen analysis differentiate amaranth pollen to the
species level. Further, it is not possible to distin-
guish the family Amaranthaceae from Chenopodiaceae
(except with an electron microscope). There is debate
as to whether all species are native to America
(Tucker and Sauer 1958:259-60). There is also dis-
agreement as to the economic attractiveness of ama-
ranth to aboriginal gatherers/cultivators. Uncharred
seeds were recovered from two context giving
Amaranthus a Ubiquity Score of 4 percent.

c. Knorweed ISmartweed

There are about 150 species of Polygonum which oc-
cur in the United States alone (Hatch 1980:207).
Knotweeds are members of the buckwheat family and
are liabilities as weeds, but they provide a valuable
source of wildlife food (Martin 1972:40). Knotweeds
(Polygonum punctatum) are sometimes called
smartweeds because they contain an acrid juice which
can sting the skin. They are partial to moist soil,
cultivated fields, and ditches. Knotweed (Polygonum
erectum) is thought to have been a possible minor
cultigen. Knotweed seeds are commonly found in
flotation samples from contexts as early as 500 AD
(Cowan 1985:217).

Polygonum punctatum is also called water smartweed
and favors waterlogged ground (Hatch 1980:208).
There are numerous ethnographic references to the
medicinal use of water smartweed. In Virginia
Indians it is stated that the juice of the leaves was
used for dressing wounds (Erichsen-Brown 1979:218-
219). The Meskwaki, Potawatomi, and Ojibwe made
a tea from the leaves and stems (Erichsen-Brown
1979:218-219).

Knotweed (Polygonum erectum) seeds are the most
commonly encountered seed in flotation samples from
sites in the lower Illinois River Valley (Cowan
1985:217). Few seeds have been found in pre-Middle
Woodland archaeobotanical assemblages (Asch and
Asch 1985:183), and investigators are puzzled as to
why Knotweed is not present in Archaic contexts.
Asch and Asch (1985:186) point out that Archaic
sites such as Koster bear evidence of occupations as
intensive and nearly as sedentary as those of
Woodland times. If Woodland habitation sites were
abundant with Knotweed, so too should have been
some Archaic habitations. Evidence of Archaic har-
vesting of Iva and Ragweed indicated some interest in




utilizing small edible seeds (Asch and Asch 1982),
and it is unlikely that knotweed would have been
overlooked for exploitation (Asch and Asch
1985:186). The hypothesis of knotweed cultivation
is consistent with evidence concerning its prehistoric
economic status and with information about its mod-
em natural distribution and abundance. However, the
differences between the Archaic and Woodtand period
archaeobotanical recovery are the subject of continued
study (Asch and Asch 1985:1860). Uncharred
Knotweed was recovered from two samples and has a
Ubiquity Score of 4 percent.

d Pokeweed

Pokeweed (Phytolacca americana) 1S a native perennial
whose young shoots can be cooked as greens. The
root, the mature plant, and the seeds are poisonous.
The Pamunky Indians of Virginia used a tea made by
boiling the berries (Cox 1985:242). The Mohegan of
Connecticut mashed the berries to make a poultice.
They also used the juice from the berries to make a
dark blue stain (Tantaquidgeon 1977:75). Pokeweed
is a common weed found in pastures, fields, and waste
places. Two uncharred seeds were recovered.
Pokeweed was recovered from three samples and has a
Ubiquity Score of 6 percent.

e. Sedge

Sedge (Cyperaceae spp.) is a grasslike or rushlike
herb with fibrous roots. Sedge is a large widely dis-
persed family found in damp sandy soil (Peterson
1977:230). Small nutlike tubers radiate from the
base of the plant. The tuber can be cooked, ground
into flour, or used in beverages. Uncharred sedge was
identified in 13 samples and has a Ubiquity Score of
27 percent.

f. Chufa

Chufa (Cyperus esculentus) is a grasslike tuber be-
longing to the sedge family. The culms or stems
grow from one to three feet tall (Medsger 1966:171).
It is found in damp sandy soil. Slender, scaly runners
terminated by small nutlike tubers radiate from the
base of the plant. The tubers, which are edible, are
sweet and have a nutty flavor. The tubers can be
eaten raw, cooked, or ground into a flour (Peterson
1977:230). The most important aspect of assessing
the chufa in a prehistoric diet is that it was available
all year long. Uncharred chufa was recovered from
two contexts and has a Ubiquity Score of 4 percent.

g. Flatsedge

Flatsedge (Cyperus spp.) is a low to medium-height,
erect, grasslike herbaceous plant which grows eight to
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40 inches tall (Tiner 1987:177). Its habitat is inland
marshes, swamps, and wet shores (Tiner 1987:177).
Flatsedge is similar to Chufa in that it has a tuberous
rhizome. It is likely that it was utilized in the same
manner as Chufa. Uncharred flatsedge specimens
‘were recovered from 26 samples, giving it a Ubiquity
Score of 54 percent.

h. Grass

All grasses (Graminae spp.) have stems with solid
joints and two-ranked leaves, one at each joint.
Grasses have a wider range than any other plant fam-
ily and can endure extreme environmental conditions
(Chase 1948:8-15). Uncharred grass seed was recov-
ered from 34 contexts and has a Ubiquity index of 71

percent.
i. Spurge

Spurge (Euphorbia spp.) is a native perennial (Cox
1985:206). As a food source, the seeds are important
to several species of game and song birds. There are
about 36 species in North America. Flowering
spurge is found in old fields, pastures, waste areas,
along roadsides, and in open woods. In herbology
several species are recommended for the initiation of
vomiting and as purgatives. However, the milky
juice of these plants contains toxic compounds. The
sap may cause blistering and inflammation of the
skin in sensitive individuals.

There is extensive documentation that the ground
leaves and flowers of spurge were used for snake bites
by the Navaho, Shoshone, and Pima; as a urinary aid
by the Cherokee; as a lip balm by the Hopi; and as a
worm expellant by the Fox (Moerman 1986:184-
187). The roots were used as a cathartic by the
Meskwaki and the Ojibwa (King 1984:111). A total
of two contexts contained uncharred spurge seeds.
The Ubiquity Score is 4 percent.

j.  Blackberry

Blackberry (Rubus spp.) bushes grow from three to
nine feet high. The blackberry is one of the most
valuable wild fruits. It grows in some form over al-
most the entire eastern United States (Medsger
1966:29). Shrub communities are fast to colonize
newly opened forest. Shrub communities with a high
proportion of fruit bearers would be expected in in-
termediate stages of succession of lowland forests.
Not only were the fruits eaten but also a bark tea was
made by the Potawatomi and Ojibwa for coughs and
colds (King 1984:154).

Various species of Rubus were stored by Native
American groups for use during the winter months




(Keene 1981:80). The Iroquois used the dry fruit as a
cooking condiment and as a trail food. The effort in-
volved in preparing fruit for storage would have been
minimal. Rogers (1973:69) reports that the Cree
dried berries by boiling them down, spreading the
mixture on bark trays, and setting the tray in the sun.
This produced a flat cake which could be sliced and
eaten. Waugh (1973:127) notes that the Iroquois
dried berries both in the sun and on racks spread over
fires. Uncharred blackberry seeds were recovered from
two contexts. The Ubiquity Score is 4 percent.

k. Deerberry

Deerberry (Vaccinium spp.) include some 15 or 20
species comprising the blueberry family in the United
States. The exact species are often difficult to deter-
mined, but none of them is poisonous (Medsger
1966:71). Deerbeery or squaw huckleberry has fruit
that is round or slightly pear shaped, sometimes half
an inch in diameter, and is sour and not good to eat
raw. When cooked, they are considered quite good.
Uncharred deerberry was recovered from two samples
and has a Ubiquity Score of 4 percent.

1. Paspalum

Paspalum (Paspalum spp.) is a genus of approxi-
mately 200 species. Paspalums are perennial or an-
nual grasses that range in height from a few inches to
more than four feet (Martin 1972:21). Uncharred
paspalum was recovered from three contexts and has a
Ubiquity Score of 6 percent.

m. Doveweed

Doveweed (Croton spp.) is a genus of about 600
species with about a dozen occurring in the United
States (Martin 1972:78). Doveweeds belong to the
Spurge family. Some species are low-growing and
compact, and others grow tall and openly branched.
Gamebirds favor the seeds. Uncharred seeds were re-
covered from four samples; the Ubiquity Score was 8
percent.

n. Cress

Marsh Yellow Cress (Rorippa islandica) is an annual
with a thick taproot. This is a genus of about 40
species with worldwide distribution. There are eight
species in the Northeast, four of which are native to
North America. Most species occur in moist to wet
substrates. R. Islandica is highly variable, with sev-
eral varieties based on leaf characteristics. Marsh
Yellow Cress has edible greens (Cox 1985).
Uncharred cress was identified in two samples and has
a Ubiquity Score of 4 percent.
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0. Chokecherry

Chokecherry (Pyrus spp.) is a common shrub found
in wet to dry thickets and swamps. Chokecherries are
edible and produce fruit from August until October
(Peterson 1977:220). Uncharred chokecherry was re-
covered from two contexts and has a Ubiquity Score
of 4 percent.

p. Dodder

Dodder (Cuscuta gronovii) is an annual parasite with
root-like structures that penetrate the conductive sys-
tem of a host plant. Seeds germinate in the soil and
the seedlings soon come into contact with host
plants. Contact with the soil is then broken, and
they become totally dependent on the hosts. The 12
native and 3 introduced species of this genus in the
Northeast are very similar and distinguished from one
another on rather technical characteristics. Dodders
have been declared noxious weeds in the seed laws of
42 states and by the Federal Seed Act (Cox
1985:304). Cuscuta gronovii is the most common
species of dodders and is found on a great variety of
host plants in wet areas. Uncharred dodder was found
in only one sample and has a Ubiquity Score of 2
percent.

4. Charred Specimens

Charcoal is the charred remains of a plant's woody
structures and is predominantly from trees and shrubs.
Wood and charcoal fragments are not direct elements
of the diet but can be a floral artifact resultant of cul-
tural mechanisms. Small charcoal flecks were ob-
served in 35 of the 50 flotation samples studied. The
flecks were too small to extract or weigh. Larger
charcoal fragments were recovered from excavation.
A total of 18 charred wood fragments were recovered
from excavation and had total weight of 28.4 gm.

Burning does not ensure wood preservation. Some
wood can bum completely, leaving ash rather than
charcoal. Charred wood is resistant to decay and
therefore preserves well. Charcoal is commonly
found in prehistoric contexts (Carbone and Keel
1985), and large concentrations can suggest the pres-
ence of a hearth or fires. Wood, of course, was
burned as fuel for fires. Yamell (1964:27; 1965) dis-
cussed the effects of selective firewood-gathering and
differential self-pruning of various trees.

Charcoal flecks were present in 73 percent of the
samples; however, only 15 charred seed specimens
were recovered from the flotation samples.
‘Woodbine, sumac, and sumpweed were recovered in
the charred state from the flotation samples. During
excavation, three unidentified charred nutshell frag-




ments, one charred hickory nutshell fragment, one
charred cherry pit, and one charred sumac seed were re-
covered.

a. Woodbine (Root: Medicinal Herb)

Woodbine (Parthenocissus guinguefolia) is also com-
monly called Virginia Creeper (Fernald 1970:995).
Woodbine is commonly found in woods and thickets
and flourishes between June and August. A single
charred woodbine specimen was recovered from
Feature 23 in Unit 21. Uncharred woodbine was also
recovered from two non-feature contexts in Unit 21.
‘Woodbine has a Ubiquity Score of 6 percent.

There is no documentation that Woodbine was uti-
lized prehistorically as a foodstuff. However there is
documentation that Woodbine was used medicinally
by the Cherokee as an infusion for jaundice
(Moerman 1986:325). Woodbine was used by the
Fox to cure diarrhea. The Iroquois used Woodbine in
poultices, compounds, and decoctions for swellings
and wounds and to counteract poison sumac
(Moerman 1986:325).

b. Sumac (Leaves, Root-Smoking Material, Dye,
Medicine, and Basket Making, Fruit-Beverage)

Sumac (Rhus spp.) is a small tree or shrﬁb with

dense clusters of small fruit. Poison Sumac is easily
distinguished from other varieties of sumac because
the poisonous berries are white and all others are red
(Medsger 1966:214). There is extensive documenta-
tion of the medicinal utilization of numerous species
of Sumac by the Navaho, QOjibwa, Delaware,
Chippewa, Fox, Pawnee, Ponca, Iroquois, and
Potawatomi. The uses ranged from elimination of
worms to healing spakebites and sores (King
1984:74; Vogel 1970:376). The fruit, when soaked
in water, makes a delicious beverage (Peterson
1977:186). The beverage has been dubbed “Indian
lemonade” (Medsger 1966:213).

Sumac leaves and roots were used to make a ceremo-
nial tobacco mixture, and the split stems were used in
basket making (Moerman 1986:402-407). According
to a historical dictionary of 1813 (as quoted in
Kavasch 1979:165), Sumac berries became so es-
teemed in Europe for smoking that they were preferred
to the best of the cured Virginia tobacco. It was re-
ported by an early writer in 1779 that:

An Indian carries pouch and pipe with him
wherever he goes, for they are indispensable.
For state occasions they may have an otter
skin pouch or a beaver-pouch . . . In the
pouches they carry tobacco, fire material,
knife and pipe. Sumac is generally mixed
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with tobacco or sumac smoked without to-
bacco [as quoted in Erichsen-Brown
1979:115].

It is further reported in 1778 that:

Sumac likewise grows here in great plenty;
the leaf of which, gathered . . . when it turns
red, is much esteemed by the native. They
mix about an equal quantity of it with their
tobacco, which causes it to smoke pleasantly
[Carver 1778:30 as quoted in Erichsen-
Brown 1979:115].

Byrne and Finlayson (1974) report that staghorn
sumac made up 15.6 percent of the wild plant seeds
found at the Crawford Lake Site in Ontario. They
were found in 39.3 percent of the examined features,
pits, ovens, and middens. They were the only seeds
identified to species (Erichsen-Brown 1979:115). At
the Draper Site in Ontario, sumac seeds archaeologi-
cally represented the fourth largest amount of all seeds
recovered (Erichsen-Brown 1979:115).

A report written by Harriot in 1590 entitled Virginia
Indians says about sumac:

Dyes of divers kindes. There is Shoemake
well knowen, and used in England for
blacke. . . The inhabitants use them only for
the dyeing of hayre; and colouring of their
faces, and Mantles made of Deare skinnes;
and also for the dying of ushes to make arti-
ficial workes withal in their Mattes and
Baskettes” [as quoted in Erichsen-Brown
1979:115].

Sumac fruits from Aungust throungh October. The

leafstalks and roots would be available all year.

A single charred sumac seed was recovered from
Feature 18 in Unit 28; this single recovery gave
sumac a Ubiquity Score of 2 percent. One additional
charred sumac seed was recovered during excavation
from Feature 26 in Unit 29.

c. Sumpweed (Kernels: Food)

Sumpweed (Iva annua) is an oily-seeded annual whose
appearance is similar to a tiny sunflower seed.
Technically the seed is called an achene and it consists
of a kernel (the true seed) attached at one place to a
thin dry shell which is called the pericarp. Sumpweed -
achenes have been found in numerous prehistoric con-
texts which has led investigators to believe that it
was an important native seed singled out for extensive
exploitation. Asch and Asch (1978, 1985) have done
extensive research on sumpweed and present persua-




sive arguments concerning its economically signifi-
cant attributes which will be summarized here.

Sumpweed seeds are a concentrated source of food en-
ergy because of their high fat and low moisture con-
tent. On a per gram basis, they provide an equivalent
number of calories as sunflower kernels and more
than Chenopodium and acorns. Sumpweed is also an
excellent source of vitamins, minerals, crude fiber,
and protein.

Asch and Asch (1985:302) point out that unprocessed
achenes are unpalatable because of an objectionable
odor and taste of the shell and because the tough, fi-
brous, indigestible shell makes up about 45 percent
of the total achene weight. They experimented with
roasting and boiling the achenes and found that these
methods of processing eliminated the objectionable
odor and flavor (Asch and Asch 1985:302-303). The
separation method that Asch and Asch found success-
ful was as follows: (1) boiling the achenes for several
minutes, which causes many shells to split open par-
tially and weakens the rest; (2) drying the boiled ach-
enes to reharden the kernels; (3) rubbing the material
between the hands to separate kernels from shells; and
(4) winnowing the shells. None of the seed frag-
ments from Site 7S-F-68 exhibit attached pericarps.
The absence of pericarp residue suggests that pericarp
removal occurred prior to parching or at the location
of exploitation, rather than as a result of inadvertent
thermal degradation.

Habitats of sumpweed include a variety of wetland
settings: alluvial soils along streams, borders of
ponds and sloughs, river bottoms, meadows, low
fields in valleys, and areas which are flooded in the
spring and often wet throughout the growing season.
Sumpweed grows where there is a cover of short
grasses but it is less successful where it competes
with other weeds and tall grasses. Sumpweed is an
edge species occurring between permanently wet and
somewhat better drained soils. Sumpweed commonly
occurs in dense stands in which it is the tallest plant.
The seasonal growth pattern is such that germination
occurs during April culminating in flowering at the
end of August. Achenes are ripe and ready to drop
around October. The effective harvest season for
sumpweed is probably no more than two weeks.
Figure 38 provides an illustration of sumpweed.

Asch and Asch (1978) did extensive experimentation
on harvesting procedures and yields. The return for
one hour of harvesting meets an adult's daily energy
requirement. They estimated that during the two-
week harvest season a 120-day total energy supply
could be obtained. From the viewpoint of energetics
it is feasible to harvest dense stands of wild sump-

137

weed with yields similar to other wild plants that
were taken into cultivation as dietary staples.

Asch and Asch (1978) suggests that after prehistoric
gathering of wild sumpweed began some achenes un-
doubtedly were lost at campsites, resulting in volun-
teer plants. However, they assert that it seems un-
likely that the beginnings of sumpweed cultivation
can be accounted for as a gradual shift from a gathered
plant to a "weedy camp follower” to a "door garden"
or "dump heap” cultigen. Sumpweed is more appro-
priate as a field crop than as a small crop in a garden.
Other early eastern North American cultigens are dif-
ferent in this respect.

The major value of sumpweed was presumably as a
storable source of food energy. Its economic poten-
tial depends on its attractiveness in relation to com-
peting species, on the overall demand for food, on the
organization of the settlement system, and on other
cultural variables. Asch and Asch (1985) compared
the collection of sumpweed with the collection of
acomns and hickories because they believe that these
nuts were the major pre-agricultural source of plant-
derived food energy in eastern North America. They
explain that hickory nuts are seasonally available be-
fore sumpweed. Therefore the need to collect sump-
weed may depend on the success of the nut harvest.
They suggest that it is unlikely that collectors would
forego harvesting nuts in the expectation of collecting
sumpweed.

Sumpweed was recovered only in the charred state. A
total of 13 sumpweed seeds were recovered from the
site area. The Ubiquity Score was 8 percent. Two
were recovered from Feature 26 in Unit 29; seven
were recovered from Feature 20 in Unit 47; three were
identified in Feature 17 in Unit 25; and one was re-
covered from Feature 19 in Unit 38. Sumpweed was
present in contexts dating to 2460 + 130 years BP
(Feature 19), 1020 + 70 years BP (Feature 17), and
310 + 80 years BP (Feature 20).

Archaeobotanical documentation of gradual increase in
sumpweed achene dimensions provides evidence of a
domestication of the plant in eastern North America
(Asch and Asch 1978; Yarnell 1978). Asch and Asch
(1978) have compiled data on sumpweed measure-
ments from archaeological contexts and have com-
pared those measurements to modern achene size.
Modern sumpweed achenes measured from a variety of
wild populations in the lower Illinois Valley rarely
exceeded 3.0 mm in length. To estimate original
sumpweed achene dimensions from a carbonized sam-
ple, a common procedure is first to add 0.7 mm and
0.4 mm, respectively, to the observed length and
width if the specimen is a naked kernel, and then to
make a correction for 10 percent shrinkage due to




FIGURE 38: Sumpweed.

carbonization (Yamell 1972:336-337). Asch and
Asch compared modern lengths to specimens collected
from prehistoric contexts and found that the smallest
prehistoric achenes were larger than the mean size
from any wild stands they had observed.

Table 25 lists the dimensions for the nine whole
charred sumpweed specimens recovered from the site.
Using Yarnell's procedure to estimate seed size, the
mean length is 5.3 mm and the mean width is 3.2
mm. These values are comparable to those observed
at Middle to Early Late Woodland sites in Ilinois,
Kentucky, and Mississippi (Yarnell 1978:295).
Although Site 7S-F-68 has provided only a small
sample from which to estimate a change in achene
dimensions, the recovered data do suggest that the
seeds are more comparable to prehistorically utilized
achene assemblages than to modern achene samples
from noncultural contexts.

d.  Hickory (Nuts: Food; Shell: Fire Enhancer)

Hickory (Carya spp.) was also represented within the
site area. Hickory trees grow best in well-drained
soils and well-drained hillsides. Hickory bears consis-
tently; however, yearly yields vary, with a good crop
expected at least once every three years (Keene
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1981:66). Hickory is an important wildlife food for
which there is great competition from animals.
Squirrels, for example, tend to remove the unripened
green nuts from the trees. However, hickory is not
subject to the extensive damage or production of im-
mature seed observed in acorns (Keene 1981:66).
Hickory nuts generally are at their peak in October.

Hickory nutshells seem to be the one item remaining
from food preparation that is consistently burned.
Apparently Indians in eastern Nosth America discov-
ered that Hickory shells make an excellent, hot, virtu-
ally smokeless fire for cooking (Smith 1985:121).
The proportion of Hickory shell far outweighs other
shell types in prehistoric sites of the East. The oc-
currence of Walnut shell in eastern prehistoric sites is
much more sporadic and less consistent. A charred
fragment of Hickory nutshell weighing 1.3 grams
was recovered from Unit 15, Strata B, Level 2.

Ethnographic accounts dating from the contact period
are useful in determining how people may have pre-
pared these nuts. According to early travelers, Indians
collected hickory nuts mainly for their oil, although
they also ate the nut meats (Swanton 1946:364). An
early historian described how the oil was extracted:




At the fall of the leaf, they gather a number
of hiccory-nuts, which they pound with a
round stone, thick and hollowed for the pur-
pose. When they are beat fine enough, they
mix them with cold water, in a clay bason,
where the shells subside. The other part is
an oily, tough, thick white substance, called
by the traders hiccory milk, and by the
Indians the flesh, or fat of hiccory-nuts, with
which they eat their bread [Adair 1775:408,
quoted in Swanton 1946:365].

Three charred nutshell fragments which could not be
identified to species were also recovered from excava-
tion.

e. Cherry(Berry: Food; Bark: Medicine)

A single charred cherry pit fragment was recovered
from Unit 45, Stratum B, Level 6. Cherry (Prunus
spp.) trees prefer rich moist soils but will also grow
well in sandy soils. Cherry trees are shade intolerant
and would not be expected in significant numbers
within mature forests. Cherry saplings may often
compose a large proportion of the understory trees in
xeric and mesic forests but their densities decrease as
the stands age and the forest canopy develops (Keene
1981:81). Cherry trees are likely to grow along
riverbanks or in relatively open areas.

Cherry fruit was extensively exploited in prehistoric
and historic times in the eastern United States and is
well documented (Yarnell 1964:62). The wild cherry
produces a small fruit that is available between
August and September. The trees are relatively con-
sistent producers, generally bearing some fruit every
year (Keene 1981:81). Cherries are subject to heavy

TaBLE 25: METRICS FOR RECOVERED SUMPWEED SPECIMENS

animal predation both in the trees and after they have
dropped. Keene (1981) suggests that as much as 80
percent of the crop is lost to wildlife and insects.
Cherries would be more costly in terms of time ex-
pended to harvest than other plant foods. The trees
grow to substantial heights, and the fruit is often lo-
cated on upper limbs. The fruit grows in clusters but
is not easily shaken loose. Beyond collection, pro-
cessing costs would have been minimal because the
fruit can be eaten raw or dried for later use (Keene
1981:82).

The bark of the cherry tree was also used medicinally
by historical Native American populations. A warm
infusion of the bark was given-to Cherokee women in
the first pains of childbirth. The Ojibwas used the
inner bark of cherry, boiled, bruised, or chewed as an
application to external sores (Vogel 1970:388-389).

5. Seasonality

The recovered charred floral specimens exhibit a defi-
nite pattern of seasonality, suggesting use of the site
during the autumn months. Hickory nuts are at their
peak at the end of September and beginning of
October. Sumac fruits between August and October,
although the root and stemstalk would be available all
year. Cherry trees produce fruit in the early fall, from
the end of August through September. Sumpweed
achenes ripen around the middle of October.
Ordinarily, some hickory nuts will still be available
but in declining abundance when sumpweed is ready
to harvest. Woodbine, which is in profusion from
June through August, is the only one of the analyti-
cally significant botanicals recovered that deviates
from the pattern of autumn procurement.

ESTIMATED ESTIMATED

CONTEXT/DATE LENGTH WIDTH LENGTH WIDTH
Feature 17 4.2 27 5.2 3.2
1020 + 70 years BP 4.3 2.7 5.3 3.2
(Beta-56043) 4.0 2.6 5.1 3.1
Feature 19 5.0 3.1 6.1 3.7
2460 + 130 years BP

(Beta-56045)

Feature 20 5.0 2.8 . 6.1 3.3
310 + 80 years BP 4.1 2.6 5.1 3.1
(Beta-56048) 4.0 2.5 5.0 3.0
Feature 26 4.0 2.7 5.1 3.2
Late AU 4.1 2.6 5.1 3.1
MEAN 4.3 2.7 5.3 3.2

All measurements expressed in millimeters; estimates derived according to procedure given by Yarnell {1972:336-

337).




E. FAUNAL ANALYSIS

A total of 192 bone fragments with a combined
weight of 98.9 grams was recovered from the site
area. Three-fourths of the faunal assemblage was
nondiagnostic bone fragmentation. These nondiag-
nostic fragments were categorized as "Mammal/Bird"
because it could not be determined whether the bone
fragments were derived from mammal or bird. Four
percent of the assemblage was identified as
Mammal/Bird longbone fragmentation. Nineteen per-
cent of the assemblage could be identified as bird bone
and 2 percent of the assemblage could be identified as
mammal bone.

Fifty-five percent of the recovered faunal assemblage
was charred. A total of 105 specimens were charred
to the white state, and 1 was charred black. The color
pattern of the burned specimens at this site exhibited
a homogeneity that does not suggest a pattern of suc-
cessive fires. Hearth areas utilized for long periods of
time would be more likely to exhibit a mix of charred
bone colors, ranging from blacks, to grays, to whites.
Hearth areas are normally raked or cleaned; and if the
hearths were intensively used, they should receive dis-
carded bone. Bone waste would likely show a diversi-
fied charred color pattern as a result of these activities.
Based on the bone waste, it is suggested that the
hearths at this site were not utilized for prolonged pe-
riods of time.

1. Mammal

Only three specimens could be positively identified as
mammal. One mammal tooth enamel fragment was
recovered from Unit 15, Stratum B, Level 2. One
small fragment (2.3 cm long) of longbone was recov-
ered from the plowzone of Unit 21. One tarsal/carpal
fragment from a small mammal was recovered from
Unit 34, Stratum B, Level 3.

2. Bird

A total of 37 specimens were identified as bird. A
scapula fragment was recovered from Unit 42,
Stratum B, Level 2. A phalanx was recovered from
Unit 36, Stratum B, Level 2; 1 phalanx fragment was
recovered from Unit 35, Stratum B, Level 5; and 3
phalanx fragments were recovered from Unit 36,
Stratum B, Level 2. A digit was recovered from Unit
36, Stratum B, Level 2. A total of 30 longbone
fragments ranging in length from 0.1 to 2 cm were
recovered from various units throughout the site. The
size of the unidentified bird fragments suggests that
they were from small birds rather than large water-
fowl. Two small birds which would have been lo-
cally available and abundant are pigeons and quail.
‘While the recovered bird fragments could not be posi-
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tively identified to these species, it is assumed that
some of the bird fragmentation may be representative
of these species, given the documented importance of
these species in the prehistoric diet.

There is extensive ethnographic documentation regard-
ing utilization and collection methods for pigeon. A
good description of the gathering of passenger pi-
geons to nest along the Genesee River in New York
in 1782 is described by Horatio Jones who lived
among the Seneca:

Word of the annual nesting of pigeons was
spread though out the Seneca territory. The
Indians gathered in the locality of the pigeon
woods. The Indians cut down the roosting
trees to secure the birds and each day thou-
sands were killed. Fires were made and
dressed birds were suspended to dry in the
heat and smoke. When properly cured they
were packed in bags or baskets to the home
towns [Harris 1903:450].

Pigeons were also taken by the Iroquois in the 1600s.
Instances have been reported of more than 1,500 be-
ing taken at one time with the aid of nets are known
(Keene 1981:114). The Delaware are known to have
hunted pigeons by chopping down the trees in which
the pigeons roosted, many of the pigeons being killed
when the tree toppled (Keene 1981:114).

Mass migrations of pigeons usually appeared in
northern states as soon as the ground was bare of
snow. Pigeons were colonial animals and remained
together during the spring and fall roost. It has been
reported that the densities of pigeons in these roosting
places was so great that trees were toppled from the
sheer weight of the pigeons sitting in them (Keene
1981:112-113).

Squabs were the preferred take. Approximately two
weeks after hatching, the young were abandoned by
the adults. At this ime the squab was apparently a
mass of fat and equaled, or exceeded, the weight of the
adult. Within three to four days, it could fly well
enough to escape capture (Keene 1981:112). Pigeons
were eaten fresh, smoked, or dried by Native
American populations, but were’ particularly favored
for their fat and were frequently boiled down to re-
cover the fat (Keene 1981:114).

North American quails include the bobwhite. The
quail (Colinus virginianus) was named after its Old
World counterpart. When the first Europeans came
upon a New World bird for which they had no name,
they called it after the Old World bird they thought it
most resembled. In Virginia this was felt to be the
partridge, in New England the quail. The first name



remained localized, the second was applied throughout
the United States (Root 1980:390). Bobwhite Quail
have large, white fleshed muscles which permit rapid
flight, but in brief spurts only. They lack the rich
blood supply necessary for sustained flight.

F. CONCLUSION

The recovered faunal specimens were highly frag-
mented and lacking in diagnostic properties. The
paucity of identifiable faunal material precludes inter-
pretation of animal food utilization in the site area,
although the data suggest that small birds the size of
pigeon and quail may have been exploited at the site
area.

Only 16 seeds, one fruit pit, three unidentified nut-
shell fragments, and one fragment of hickory nutshell
were recovered in the charred state. These charred
specimens represented five native plant types.
Although only a small amount of analytically signif-
icant floral material was recovered from this site, the
floral assemblage has important interpretive value.
There is documented ethnographic usage of both
woodbine as a medicinal herb and sumac as a dye,
medicinal herb, for cordage and as a smoking mate-
rial. There is documented usage of cherry both for
food and as a medicinal, and hickory nuts were used as
food and as a fuel for hot, smokeless fires. The dis-
tribution of the analytically significant floral assem-
blage according to analytical units is given in Table
26.

The charred sumpweed (Iva annua) was the most sig-
nificant botanical material recovered from the site.
Sumpweed is an indigenous annual seed plant which
played a prominent role in eastern North America in
the transition from the sole dependence of humans on
the hunting and gathering of wild plants to cultiva-
tion. The question of why populations in eastern
North America abandoned an economic pattern of
hunting and gathering that had sustained them for al-
most 7,000 years remains unanswered (Cowan
1985:206). It is likely that changes in subsistence
systems more often involve shifts in emphasis than
conscious species replacement. Foragers possess ex-

tensive knowledge of the productive capabilities of
plants and actively employ this knowledge to manip-
ulate the life cycles of plants to improve their repro-
ductive capacities (Cowan 1985:222). Cowan
(1985:222-224) discusses burning, irrigation, inten-
tional propagation, and ritual as methods by which
hunters and gatherers actively sought to increase or
maintain the productivity of their environment.

Asch and Asch (1985:334) have addressed the question
as to why sumpweed fell into disuse. They suggest
that perhaps it was never regarded as a primary food
source, since it had reached a plateau of utilization
prior to the establishment of maize as the staple
cultigen and even before the native complex of starch
seeds became well established. The Late Woodland
decline in nut utilization may be indicative of a gen-
eral reduction in dependence on oil seeds relative to
starchy seeds. The uses of sunflower are most similar
to sumpweed and it would have competed most di-
rectly with sumpweed as a food source. Yamell
(1972) suggests that as sunflower developed domesti-
cated characteristics such as large achenes and a single
large disk, it may have replaced sumpweed because it
became a superior cultigen. Further, the development
of a polycultural crop system in eastern North
America may also have played a part in the declining
use of sumpweed.

The recovery of a mano and metate at this site raised
the question as to what plant food or foods were being
processed with these tools. The results of the flota-
tion analysis suggest that sumpweed was the primary
resource being processed at this procurement site. It
is also important to note that other important starchy
grains were recovered from the site area.
Chenopodium, Amaranthus, and knotweed were all
present within the studied samples. Although they
were not recovered in the charred state and thus are not
considered prehistoric in origin, it is possible that
they were present during the prehistoric utilization of
the site area. Considering the total sample of recov-
ered botanicals, charred and uncharred, there was a di-
verse assemblage of starchy grains, herbs, nuts, and
fruits available in the site area which could have been
exploited by a prehistoric populaton.

TABLE 26: DisTRIBUTION OF CHARRED NATIVE SPECIMENS IN ANALYTICAL UNITS

ANALYTICAL UNIT

FLORAL SPECIMENS

Early (Palecindian and Early Archaic)

Middle (Late Archaic/Early Woodland)

Late (Late Woodland)

Cherry (Prunus spp.)
Sumac (Rhus spp.)

Sumac (Rhus spp.)
Sumpweed (lva annua)
Woodbine (Parthenocissus quinquefolia)

Sumpweed (/va annua)




IX

SYNTHESIS AND CONCLUSION

This chapter synthesizes the results of the data recov-
ery program with specific reference to the project re-
search design (Chapter IV). The research design ex-
plicitly proposed addressing themes of chronology,
subsistence, settlement patterns, intrasite patterning,
environmental adaptation, and technology, and there
is much interrelation among these issues. To a
greater or lesser extent, these research themes corre-
spond to and crosscut a number of recommended re-
search topics in the Delaware State Plan for
Management of Prehistoric Resources (Custer 1986a).
Where possible, the research findings are discussed
with reference to the state plan as well as general
models of prehistoric cultures in the surrounding
Middle Atlantic region.

A. CHRONOLOGY

The excavations at Site 7S-F-68 have produced evi-
dence that the site was used as early as the
Paleoindian period and throughout the Archaic and
Woodland periods. This study has employed the tradi-
tional divisions of the major cultural periods that are
used across the Eastern Woodlands, in contrast to the
framework developed for Delaware by Custer (1984,
1986b), which expands upon work by Gardner (1974,
1977). For example, in Custer's (1984) system,
Early Archaic point types, such as Palmers and Kirks,
are considered to be part of the Paleoindian period; and
the Late Archaic, Early Woodland, and Middle
Woodland periods are combined into a unit called
"Woodland 1." In the traditional Eastern Woodlands
chronology, the Archaic period spans a period of
seven millenia, roughly from 8,000 BC to 1000 BC,
while it is reduced to a much shorter period of time in
Custer's system, roughly 6500 to 3000 BC.

The earliest occupation of Site 7S-F-68, a
Palecindian component, is best represented by a
quartz crystal late-stage biface that appears to be a
fluted-point production failure The fluted-point pro-
duction failure was associated with a small assem-
blage of crystal quartz debitage and tools. Relatively
little is known of Paleoindian occupation of the
Delmarva Peninsula, and there was insufficient evi-
dence at Site 75-F-68 to describe a Paleoindian com-
ponent. What is perhaps most remarkable at Site 7S-
F-68 is the use of crystal quartz as a raw material, and
it is notable that all of the fluted points from the
Higgins Site in Anne Arundel County, Maryland,
were manufactured from quartz (Ebright 1992).
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In the Middle Atlantic region, there is a pressing need
for basic information pertaining to the Archaic period
chronology (cf. Wesler 1983). Although the excava-
tions at Site 7S-F-68 did not produce a clearcut strati-
graphic sequence or new radiocarbon dates for some of
the poorly dated projectile point types that are widely
distributed throughout the region, the recovery of a
large sample of culturally diagnostic artifacts from the
site permitted reconstruction of a site-specific
chronology that may be compared to the regional
chronological sequence.

The site chronology spans the entire Archaic period,
with two intervals of intensive site occupation. The
initial period of intensive occupation occurred during
the Early Archaic, represented by various Palmer,
Kirk, Decatur, and bifurcate-based points.
Radiocarbon dates for these points suggest that the
initial occupations occurred between circa 7800 and
5300 BC (Gleach 1987), and the earliest radiocarbon
date for Site 7S-F-68 falls in this interval (7560 +
340 years BP; Beta-56049). The second interval of
intensive occupation spans the Late Archaic/Early
Woodland period and is represented by a cluster of
stemmed points. These points represent a variety of
point types, many of which are widely distributed
throughout the region but are not securely dated. Two
of the radiocarbon dates from the site fall into this pe-
rod of intensive site occupation (2640 + 110 years
BP [Beta-56051] and 246 + 130 years BP [Beta-
560457).

There 1s very limited evidence of site use during the
period from circa 5300 BC to 4000 BC, an interval
which falls in the Middle Archaic period. One rhyo-
lite point with broad side notches and a heavily
ground base was identified as an Otter Creek point,
which is considered to be a Middle Archaic diagnostic
(Ebright 1992). Primarily because of a scarcity of ra-
diocarbon dates and stratigraphic evidence, there is
disagreement among archaeologists regarding the
Archaic period chronology in the Middle Atlantic re-
gion. In particular, the division between the Early
Archaic and Middle Archaic periods is in dispute.

Some archaeologists, including Gardner and his stu-
dents, see a cultural discontinuity between the corner-
notched point phases and the bifurcate-based point
phases, placing the latter in the Middle Archaic and
setting a terminal date of circa 6500 BC for the Early
Archaic (Custer 1990; Gardner 1987; Stewart 1990).




Others place the bifurcate phase in the Early Archaic,
- as is more commonly done in the Southeast, and
bracket the Middle Archaic to the interval from circa
6000 BC to 4000 BC (Steponaitis 1980; Wanser
1982; Wesler 1983). While there are significant dif-
ferences in technology between the bifurcate-based
points and the Palmer and Kirk points, published ra-
diocarbon dates and stratigraphic evidence indicate that
there is considerable temporal overlap among these
points. Therefore, the bifurcate-based points are in-
cluded with the Palmer and Kirk points in the Early
Archaic component at Site 7S-F-68.

Archaeologists in the Eastern Woodlands culture area
have traditionally divided the Archaic into Early,
Middle, and Late subperiods, notwithstanding the ar-
guments of Custer (1984, 1986a) and others (e.g.,
Johnson 1986) that new chronological frameworks
may be more appropriate. The traditional division of
the Archaic into Early, Middle, and Late subperiods is
particularly applicable to the Site 7S-F-68 chronol-
ogy, as these divisions correspond roughly to the
site’s two intervals of intensive occupation (Early
Archaic and Late Archaic), separated by an interval of
relative abandonment or infrequent uwse (Middle
Archaic).

As traditionally defined, the Archaic period represents
the longest chronological unit of human occupation
in the eastern United States, but very little is known
about cultural development during the seven millenia
that followed the end of the most recent ice age.
Caldwell's (1958) primary forest efficiency model
posits a period of increasing familiarity with the envi-
ronment which allowed more efficient exploitation of
seasonally abundant food resources and which ulti-
mately permitted an increase in population and led to
greater social complexity. Following this model, the
Archaic has been viewed traditionally as a period of
gradual, steady population increase. If one accepts the
assumption that the number of diagnostic projectile
points is directly related to population size, the re-
sults of excavation at Site 7S-F-68 do not support a
model of gradual, steady population increase during
the Archaic.

A similar paucity of Middle Archaic diagnostics was
also noted at the Indian Creek V Site (18PR94), a
gathering camp or base camp in Prince Georges
County, Maryland (LeeDecker et al. 1991). There is
also a general scarcity of radiocarbon daies that fall in
the Middle Archaic period for the Middle Atlantic re-
gion {Gleach 1985, 1987). Rather than a stable or
slowly expanding population, these site chronologies
suggest a virtual depopulation during the Middle
Archaic or a dramatic change in land-use patterns.
Elsewhere in the Middle Atlantic Coastal Plain,
Steponaitis (1980) and Wanser (1982) have noted an
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apparent scarcity of components dating to the 6000-
5000 BC interval. Particularly for the Coastal Plain
region, one must also consider the possibility that ev-
idence of Middle Archaic activity has been drowned by
rising sea levels. These issues cannot be examined
fully in the context of a single site report; however,
the data from Site 7S-F-68 do not support the model
of steady or gradually expanding population levels
during the Archaic period.

Use of the site during the Woodland period is evident
not only from a series of radiocarbon dates but also
from the recovery of diagnostic points and ceramics.
Four radiocarbon dates obtained from the site fall in
the Woodland period, as it is traditionally defined:
1960 + 70 years BP (Beta-56050), 1260 + 70 years
BP (Beta-56044), 1140 + 60 years BP (Beta-46395),
and 310 + 80 years BP (Beta-56050).

The Woodland period diagnostic artifacts in the as-
semblage are most indicative of occupation or use of
the site during the Late Woodland, or Woodland 1I,
period. These artifacts include shell-tempered fabric-
impressed sherds from only one or two vessels of
Townsend/Rappahannock ware, and a triangular jasper
projectile point. A few ceramic sherds with sand and
grit temper may represent Early or Middle Woodland
components. A group of twelve stemmed points
comprise a variety of types whose temporal affiliation
includes the Late Archaic to Early Woodland; among
these are the Teardrop, Rossville, Koens Crispin, and
Broadspear types. Given the regional point typolo-
gies, it is difficult to idenafy discrete Early or Middle
Woodland (Woodland I) components.

Based upon palynological and geomorphological data
for the Middle Atlantic region, Custer and Bachman
(1984) have described the Woodland I period (ca. 3000
BC - AD 1000) as a time of "dramatic change in local

* climates and environments” in which "a pronounced

warm and dry period” (i.e., a mid-postglacial xe-
rothermic) began at approximately 3000 BC and per-
sisted to approximately 1000 BC (Custer and
Bachman 1984). During that period, the mesic oak-
hemlock forests of the Archaic were replaced by more
drought-resistant (xeric) oak and hickory forests and
more abundant grasslands. Although these conditions
resulted in the loss of some interior streams, contin-
ued sea level rise resulted in the creation of highly
productive and large brackish water marshes in the
coastal zone.

In turn, these shifts in climate, environmental condi-
tions, and resource distributions are believed to have
resulted in radical changes among resident prehistoric
Native American populations, including a trend to-
ward greater sedentism and more complex social orga-
nization. Major river floodplains and estuarine




swamp habitats became the primary resource zones
and the locations of large residential base camps oc-
cupied on a multi-seasonal or year-round basis. In
southern Delaware, there was an increase in the uti-
lization of shellfish in the coastal areas, concurrent
with an inland shift in the locations of macroband
base camps along the tidal drainages. Within the
Mid-Peninsular Drainage Divide zone, there is little
evidence that site distribution patterns changed signif-
icantly from the preceding Archaic period (Custer
19864a), and the continuity in use of Site 7S-F-68 dur-
ing the Archaic and Woodland periods suggests some
similarity in the settlement patterns during both peri-
ods. However, the latter part of the xerothermic in-
terval, corresponding to the Middle Woodland period
as traditionally defined, may have been characterized
by less frequent use of Site 7S-F-68, possibly as a re-
sult of a diminished carrying capacity for the sur-
rounding wetland area.

Custer has characterized the Woodland II period (ca.
AD 1000 - 1650) in Delaware as a period of increased
sedentism, marked primarily by the development of
horticulture. During this period, villages became
larger and more permanent, and were typically located
adjacent to areas with easily worked floodplain soils.
In southern Delaware, the Slaughter Creck complex is
characterized by the presence of Townsend ceramics,
triangular projectile points, large macroband base
camps and possibly fully sedentary villages with nu-
merous food storage features. Most major sites as-
signed to the Slaughter Creek complex have been
identified in the Delaware Shore, Mid-Drainage, and
Coastal/Bay physiographic zones (Custer 1984,
1986a). The Late Woodland component at Site 7S-F-
68 includes Townsend ceramics and a triangular pro-
jectile point, and would therefore be defined as a spe-
cial resource procurement site within the Slaughter
Creek complex settlement pattern.

B. SUBSISTENCE

Excavation of Site 7S-F-68 has produced direct and
indirect evidence of various types concerning subsis-
tence patterns; however, the results illustrate many of
the difficulties archaeologists face in the interpretation
of prehistoric subsistence. The recovery of numerous
projectile points provides indirect evidence that hunt-
ing figured prominently in the overall subsistence
pattern; yet, the preservation of bone was virtually
nil. Some information regarding subsistence was
gained from analysis of residues adhering to the sur-
faces of stone tools, and perhaps equally importantly,
some of the issues regarding the validity of various
residue testing methods were addressed. Finally, a
small but analytically significant botanical assem-
blage was recovered by flotation processing.
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Analysis of the catchment area surrounding the site
indicates that it would have provided a somewhat
unique suite of subsistence resources. Located within
the Mid-Peninsular Drainage Divide physiographic
zone, the site occupies a low knoll or ridge that
stands a few feet above a vast expanse of upland wet-
land areas. In addition to its flat topography and the
slow-moving headwaters of the streams that empty
into the Delaware and Chesapeake bays, the Mid-
Peninsular Drainage Divide zone is an area of
bay/basin features and swamps surrounded by sand
ridges (Custer 1984, 1986a). Although the site is
surrounded by a vast expanse of wetland areas, there is
no visible stream channel in the vicinity. While the
site itself occupies a well-drained ridge, formal analy-
sis of the vicinity suggests that the site location was
chosen to provide maximum access to resources in
the nearby swampy woodland areas.

The vegetation of the swampy woodland areas sur-
rounding the site is very dense, a setting that affords
excellent cover for wildlife such as turtles, snakes,
ducks, deer, bear, squirrel, rabbit, mink, otter,
muskrat, turkey, and beaver. Deer and other browse-
oriented species find this habitat especially attractive
(Thomas et al. 1975). Numerous floral resources are
available in wetland areas, providing a wide variety of
seeds, roots, tubers, and leafy greens of known ethno-
graphic use for food, medicine, and other purposes.
Riverine and estuarine fauna such as mink, otter,
weasel, waterfowl, shellfish, and anadromous fish
would have been virtually absent from the catchment
area surrounding Site 7S-F-68, but they were impor-
tant subsistence resources in other physiographic
Zones.

Small, seasonally occupied sites in the Middle
Atlantic region, such as Site 7S-F-68, have rarely
provided direct archaeological information (i.e., di-
etary remains) pertaining to subsistence. These sites
typically lack storage features or well-preserved mid-
den deposits, and existing models of subsistence be-
havior are, for the most part, based on the inferred re-
sources associated with individual site environments
(Wesler 1985:219). In a large measure, Site 7S-F-68
fits the typical pattern of small upland sites in the
Middle Atlantic region, in that the site lacked a well-
preserved faunal assemblage. The assemblage pro-
vides relatively little direct subsistence information,
but it does suggest that the diet may have included
small birds the size of pigeon and quail. While there
was no direct evidence for the use of specific fauna,
the condition of the bone with regard to charring and
burning suggested that the hearth areas at the site
were not used for prolonged periods. The paucity of
formal cooking areas in the site's feature inventory
supports this interpretation.




An extensive program of residue analysis was under-
taken in the hope that subsistence information could
be gleaned from the stone tools recovered from the
site. Overall, the results indicate that deer were an
important resource to the groups that occupied the
site, and that the overall subsistence pattern included a
broad range of fauna, including large-game animals
(deer, bear, and bison or possibly elk), small-game
animals (rabbit, beaver or squirrel, and wolf or fox),
and upland game birds (wild turkey or grouse or
quail). A preference for upland game is evident, as is
the lack of positive results for aquatic and riverine
fauna such as duck and trout. Given the site's envi-
ronmental context, the positive residue tests indicate
that the site was used as a campsite for groups hunt-
ing upland game. When examined according to cul-
tural periods, the findings conform to accepted no-
tions of Archaic subsistence, but there are insufficient
data to characterize Woodland faunal procurement pat-
terns.

It must be noted that the techniques for residue analy-
sis are relatively new and their analytical value is not
yet fully understood. A two-stage program was de-
signed for the Site 7S-F-68 assemblage, in order to
evaluate the efficacy of the various testing methods
available. The Level I (presence/absence) testing in-

volved a total of 186 lithic artifacts, of which only

seven tested positive—one biface and six pieces of deb-
itage. A total of 50 specimens were submitted for
Level II testing, including the seven that tested posi-
tive and eleven that tested negative during the Level I
evaluation. The latter were specifically included in
the Level II sample as a means of cross-checking the
two techniques. The correlation between the Level 1
and Level II results was very low; only one of the ar-
tifacts that tested positive for presence of residue
(Level I) had any reaction during the Level II testing.
There are a number of possible explanations for the
lack of agreement of results from the two techniques,
but it is clear that presence-absence testing with
chemstrips is not an effective method for predicting
which artifacts will produce positive results at the
family level.

A small amount of floral material was identified in
the site assemblage, primarily by the use of flotation
recovery techniques. The analytically significant
sample includes five native plant types--cherry, hick-
ory, sumac, sumpweed, and woodbine. Although
only a small amount of floral material was recovered,
the floral assemblage has important interpretive
value. There is documented ethnographic use of both
woodbine as a medicinal herb and sumac as a dye,
medicinal herb, cordage and a smoking material.
There is documented use of cherry both for food and
as a medicinal, and hickory nuts were used as food and
as a fuel for hot, smokeless fires. Sumpweed (Iva
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annua) was one of the earliest domesticated plants in
eastern North America, and it has been recovered from
contexts dating as early as 7,000 BP (Smith 1992a,
1992b). It is also worth noting that other important
starchy grains were recovered from the site area.
Chenopodium, amaranthus, and knotweed were all
present within the studied samples. Although they
were not recovered in the charred state and are thus not
considered analytically significant, it is possible that
they were present and used during the prehistoric oc-
cupation of the site. Considering the entire assem-
blage of recovered botanicals, both charred and un-
charred, there was a variety of starchy grains, herbs,
nuts, and fruits available in the site area which could
have been exploited by prehistoric groups.

Sumpweed was the most significant botanical mate-
rial recovered from the site, and it was recovered from
contexts associated with the Middle AU (Late
Archaic/Early Woodland) and Late AU (Late
Woodland). Sumpweed is an indigenous annual seed
plant which played a prominent role in eastern North
America in the transformation from gathering of wild
plants to intensive agriculture. Sumpweed has been
recovered from numerous archaeological contexts in
the midwest riverine region of North America, and
there is evidence of its extensive manipulation by
prehistoric populations. Smith (1992a, 1992b) has
reviewed the evidence and developed a general model
of the processes leading to maize-centered field agri-
culture that was a primary trait of late prehistoric cul-
tures throughout eastern North America.

Before 7000 BP, there is evidence for occasional use -
of various seeds, berries, and nuts by small foraging
groups. During the following three millenia (circa
7000 - 4000 BP), hunter-gatherer settlements were
concentrated in areas adjacent to abundant aquatic re-
sources, which provided ampie sources of animal pro-
tein. Through the continued reoccupation of seasonal
campsites in these settings, "anthropogenic” habitats
were created; various human activities such as the
clearing of occupation areas, the building of shelters,
drying racks, cooking areas, storage features, and the
disposal of refuse would have created areas of en-
riched, disturbed soil that were quickly colonized by
pioneer weed species. At this stage, while human
groups were creating enriched anthropogenic habitats,
or domestilocalities, they also may have actively dis-
persed plants with recognized subsistence value or
simply tolerated their growth at the margins of their
occupation areas (Smith 1992a, 1992b).

During the period from 4000 to 3500 BP, three an-
nual seed crops were brought under cultivation--
sumpweed, sunflower, and goosefoot. At this stage,
human groups would have actively encouraged the de-
velopment of these species, by discouraging the




growth of competing species and possibly by the ex-
pansion of the anthropogenic habitat. Available evi-
dence indicates that sumpweed was the first of the
three indigenous seed crops brought under cultivation,
and the evidence consists of the increasing length of
the achene. For sumpweed, a mean achene length
greater than 4 mm is viewed as a domesticated crop,
and modern wild species have a mean length ranging
from 2.5 to 3.2 mm (Smith 1992a, 1992b). The
sumpweed sample recovered from Site 7S-F-68 cer-
tainly falls above the threshold length for the culti-
vated variety.

The final stage in the development of an agricultural
complex was the deliberate planting and harvesting of
plants within domestilocalities. The earliest agricul-
tural communities developed in the midwest during
the period from 3000 to 1700 BP. In the Eastern
Woodland, at least seven plants were cultivated by the
earliest farming communities: these included goose-
foot, knotweed, maygrass, little barley, sumpweed,
sunflower, and gourd. A field agriculture system de-
veloped in the period from 1700 to 800 BP; maize
first appeared in this period, but it did not become an
important crop until the late prehistoric period, after
800 BP. While a maize-centered field agricultural
system was a prominent feature of the late prehistoric
subsistence patiern, the agricultural complex included
many other cultigens, such as beans, squash, and
amaranth, as well as many of the originally cultivated
plants such as sumpweed, sunflower, goosefoot,
maygrass, knotweed, and little barley. Thus, the
emergence of maize agriculture was not a revolution-
ary development, but rather a continuation of a sub-
sistence pattern that had developed over a pertod of
thousands of years (Smith 1992a, 1992b).

At Site 7S-F-68, sumpweed was present in contexts
dating to 2460 + 130 years BP (Feature 19), 1020 +
70 years BP (Feature 17), and 310 + 80 years BP
(Feature 20). Feature 26 also contained sumpweed,
but there was insufficient material from this context
for a radiocarbon age determination. The contexts are
representative of the period after the initial domestica-
tion of sumpweed, and suggest that sumpweed con-
tinued to play a role in the Middle Atlantic subsis-
tence pattern from the Terminal Archaic through the
Late Woodland/Contact periods. The environmental
setting of Site 7S-F-68 appears to have provided an
ideal habitat for sumpweed, as it favors areas where
the soils are saturated for long periods, areas at the
border of well-drained and poorly drained soils, and ar-
eas of disturbed ground (Asch and Asch 1978). With
the continued reoccupation of Site 75-F-68 from the
Early Archaic period, and possibly the Paleoindian pe-
riod, creation of a suitable anthropogenic habitat, or
domestilocality, would have occurred, and the expanse
of poorly drained soils in the surrounding area would
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have provided ample areas for the cultivation of large,
dense stands of the plant. Moreover, the local sandy
soils would have been ideally suited for simple hoe
agriculture, similar to that of the natural levees along
the major river systems of the midwest where the first

-agricultural communities developed in eastern North

America (Smith 1992a, 1992b).

Sumpweed seed clusters could have been harvested
simply by hand stripping or beating the clusters into
baskets. Processing of sumpweed seed clusters would
have required some method for removal of the hard,
protective seed coat; such methods may have included
use of a wooden mortar board or a milling stone
(Smith 1992b). The lithic assemblage included a
number of items that could have been used in plant
food processing: a milling stone complex, represented
by a mano and metate (Feature 22), and a number of
cobble tools that exhibited wear as grinding stones
(manos), nutting stones (pitted cobbles), and hoe
blades or grubbing tools. Interestingly, most of these
items were located in the South Excavation Block and
are apparently associated with the Early AU contexts,
which is most representative of the Early Archaic oc-
cupation. If this cultural association is correct, it
would imply a very early focus on plant food ex-
ploitation at this site.

The traditional view in the Middle Atlantic region is
that Paleoindian and Early Archaic subsistence behav-
iors were almost wholly dominated by hunting; how-
ever, some investigators have challenged that view
(e.g., Kauffman and Dent 1982), citing the results of
a few sites where systematic flotation recovery tech-
niques have been applied. Many investigators (e.g.,
Carr 1974; Custer 1984; Gardner 1974) in the Middle
Atlantic recognize that a significant shift in the set-
tlement pattern occurred during the Early Archaic pe-
riod, specifically the appearance of processing stations
at the margins of wetland habitats (floodplains,
marshes, and swamps). These microenvironments
would have supported a broader variety of exploitable
plant and animal species; hence they became favored
site locations for the hunter-gatherer populations of
the Early Archaic. While the traditional Archaic
hunter-gatherer subsistence model posits seasonal
gathering of plant foods, botanical material has rarely
been recovered from archaeological contexts in the re-
gion, and the current understanding of Archaic subsis-
tence largely emphasizes the importance of animal
foods.

The preservation of botanical material at open sites in
the Middle Atlantic Coastal Plain is unusual, al-
though there have been some important exceptions,
most notably at the Indian Creek V Site in Prince
Georges County, Maryland (LeeDecker et al. 1991).
The Indian Creek V Site was interpreted as a gather-




ing camp/processing site that was repeatedly visited
for short periods to exploit seasonally available plant
and animal resources. Flotation samples from the
site contained 63 taxa representing a wide variety of
fruit, tubers, starchy seeds, nuts, shoots, and leaves,
and nearly all of the charred, native botanical speci-
mens represented species of known ethnographic use.
Flotation recovery at other sites in the Middle
Atlantic region, including the present investigation of
Site 7S-F-68, is providing more and more evidence of
plant use among Archaic and Woodland populations.

C. SETTLEMENT PATTERNS

Excavations at Site 7S-F-68 have produced evidence
of occupation or use during each of the major periods
of Delaware prehistory; as such, the site has con-
tributed much information relevant to understanding
the prehistoric use of the Mid-Peninsular Drainage
Divide physiographic zone.

Based on the research of William Gardner and his col-
leagues in the Virginia Valley and Ridge province and
neighboring areas, regional models of Paleoindian set-
tlement patterns emphasize that the movements of
small groups centered around high-quality cryptocrys-
talline lithic source areas. However, there are no
comparable primary lithic source areas in the Coastal
Plain, and although scattered finds of fluted points
have been reported, it has been difficult to define a
distinctive Paleoindian settlement pattern for this
area.

In Delaware, Custer has noted a concentration of
Paleoindian sites in the Mid-Peninsular Drainage
Divide. Using LANDSAT satellite imagery to char-
acterize the environmental composition of this zone,
he determined that most Paleoindian sites were located
at the margins of poorly drained areas. The Hughes
complex of sites in Kent County is characterized by a
series of Paleoindian sites located on low knolls of
well-drained soil that are surrounded by poorly drained
areas (Custer 1984, 1986a). This typical setting cor-
responds well to that of Site 7S-F-68, which suggests
that the basic settlement model for the Hughes com-
plex would extend throughout the Mid-Peninsular
Drainage Divide zone.

Following Gardner, Custer's models for the overall
Paleoindian settlement system in Delaware emphasize
the importance of obtaining high-quality cryptocrys-
talline lithic materials. The limited evidence of
Paleoindian activity at Site 7S-F-68 suggests the use
crystal quartz, rather than cryptocrystalline material
such as chert or jasper. Site 75-F-68 lies within a
lithic-poor setting, lacking in both primary and sec-
ondary sources of lithic material suitable for stone
tool manufacture. The crystal quartz that was used at
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the site would have been available in the uplands
north of the Fall Line and in secondary deposits south
of the Fall Line, but it is most likely that a primary
source was used, i.e., bedrock crystal. In central and
northern Delaware, Custer argues that the Paleoindian
settlement pattern was cyclical in nature, with indi-
vidual groups periodically returning to a single lithic
source. In an alternative model, which proposes se-
rial settlement, it is suggested that groups would have
replenished their lithic tool kits at a series of different
lithic sources that were scattered across the landscape,
while engaged in other procurement or exploitative
activities (Custer 1984). The limited evidence of
Paleoindian activity at Site 7S-F-68 is not clearly in-
dicative of a serial or cyclical system for the southern
Delmarva Peninsula, and more data is needed to ad-
dress this issue.

Given the limited evidence of Paleoindian activity at
Site 7S-F-68, it is likely that the site was used only
on a shori-term basis. The crystal quartz lithic as-
semblage suggests that activities associated with tool
manufacture and processing of game were carried out
at the site. In Custer's settlement model, the
Paleoindian component at Site 7S-F-68 would be
classified as a hunting site (Custer 1984, 1986a).

Following occasional or periodic visits by
Paleoindian groups, Site 7S-F-68 appears to have
been used most intensively during the Archaic and
Woodland periods. In Delaware, Archaic and
Woodland settlement patterns were generally charac-
terized by seasonal movements through a series of
habitats that provided various plant and animal foods
at different times of the year. Different settiement
types, distinguished by the group size and activities,
were established during the annual round. The
Archaic settlement pattern model includes macroband
base camps, microband base camps and procurement
sites (Custer 1984, 1986a). The lithic assemblage,
the botanical assemblage, and the features suggest
that Site 7S-F-68 functioned as a procurement site,
rather than a base camp, during the Archaic and
Woodland periods. The site appears to have been a
short-term habitation area that was frequently reoccu-
pied. The most common of the recognizable activi-
ties carried out at the site were chipped-stone tool
production, tool maintenance, and the procurement
and processing of foodstuffs. The large numbers of
heavily resharpened and/or broken hafted bifaces indi-
cate that much of the lithic reduction was geared to-
ward refurbishing tool kits, specifically refitting pro-
jectiles with new points. These refurbishing tasks
were apparently conducted in concert with exploitative
and processing tasks, as represented by hafted bifaces,
cobble tools, and unifacial tools. Neither the Archaic
nor the Woodland occupations appear to have been of
lengthy duration; rather, the lithic assemblage seems




to indicate that the site was frequently reoccupied but
for short periods of time.

The initial period of intensive or frequent use of the
site occurred during the Early Archaic. Custer has ar-
gued that in the Delmarva Coastal Plain a significant
adaptive change occurred at the beginning of the
Archaic, marked by a changing emphasis in site loca-
tions. Specifically, this settlement shift is seen as an
increased emphasis on the swamp and marsh habitats
that developed at the beginning of the Atlantic cli-
matic episode (Custer 1984, 1986a). Investigations
at Site 7S-F-68 do not support the idea of a shift in
settlement locations, given the continuity in site use
from the Paleoindian to the Early Archaic period.
Instead, the data suggest increasingly intensive use
during the Early Archaic of the wetland habitats that
were previously exploited during the Paleoindian pe-
riod. The addition of tools associated with plant food
exploitation such as milling stones, grubbing tools,
and hoes suggests that the Archaic populations be-
came increasingly familiar with the resources of the
wetland habitats and began to exploit a wider range of
the available plant resources. While the wetland areas
remained attractive t0 game animals, the availability
of specific botanical resources would have been more
predictable, and an expansion of the subsistence base
to include a broader range of biotic resources would
have supported larger populations.

Middle Archaic settlement models for the Middle
Atlantic region are not well developed, and there is a
lack of agreement regarding bracket dates for that pe-
riod. Site 7S-F-68 contained limited evidence of
Middle Archaic occupation, and little can be said of
this component other than that it provides some evi-
dence of continuity in the basic setilement pattern.
The one Middle Archaic diagnostic point was a side-
notched rhyolite point assigned to the Otter Creek
point type. Rhyolite accounted for a very small frac-
tion of the lithic assemblage, and it is possible that
all of the rhyolite is associated with the Middle
Archaic component. Rhyolite is not available in the
Coastal Plain, and the likely source of this material is
the South Mountain area of northern Maryland and
southern Pennsylvania. The presence of rhyolite at
Site 7S-F-68 is most likely the result of either of two
different procurement strategies: (1) direct procure-
ment, perhaps linked to seasonal movements between
the highlands and the Coastal Plain; or (2) indirect
procurement, i.e., exchange networks. Through the
Archaic period there is a pattern of increasing reliance
upon locally available materials at the expense of
"exotic" materials such as rhyolite. The absence of
rhyolite after the Middle Archaic thus conforms to the
traditional interpretation of the Late Archaic as a pe-
riod of reduced settlement mobility and more restricted
territories.
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Late Archaic cultures in the Middle Atlantic Coastal
Plain are characterized by increased sedentism and
larger population aggregates. Custer (1984, 1986a)
has described the change from Archaic to Woodland
settlement patterns in Delaware as essentially a shift
form mobile to more sedentary patterns, but he sub-
sumes the traditional Late Archaic period into the
Woodland I period. In that period, he has observed,
the distinctive characteristics of the settlement system
are (1) the presence of base camps along major
drainages that supported much larger population ag-
gregates and (2) a corresponding abandonment of sites
in other locations. The intensification of settlement
in the major riverine zones is seen as a response {o
the warm, dry conditions associated with the
Subboreal climatic episode, which possibly decreased
the carrying capacity of marginal areas that were ex-
ploited during the Atlantic climatic episode (Custer
1984, 1986a).

The excavations at Site 7S-F-68 do not support this
model, at least that element of the model that posits
abandonment of marginal areas. Located within the
Mid-Peninsular Drainage Divide zone, the Site 7S-F-
68 environment would be considered marginal because
of its isolation from riverine resources. lts catchment
area is dominated by seasonally flooded wetlands, but
there are no nearby stream channels that would have
supported the types of riverine resources (anadromous
fish and shellfish) that were so intensively exploited
at base camps along major drainages. Nonetheless,
the site produced abundant evidence of frequent occu-
pation during the Late Archaic period. The evidence
suggests that Site 7S-F-68 continued to function as a
seasonal procurement site where the groups exploited
a variety of game and botanical resources.

Continuity in the settlement pattern from the Late
Archaic through the Early and Middie Woodland peri-
ods is evident throughout the Middle Atlantic region,
and this confinuity of settlement patterns is perhaps
the most compelling argument in support of Custer's
(1984) chronology, which lumps the Late Archaic,
Early Woodland, and Middle Woodland into a
Woodland I unit. The Woodland I settlement pattern
is similar to the Archaic model, and it includes the
same types of sites, but the Woodland I macroband
base camps are much larger than the Archaic mac-
roband base camps. Radiocarbon dates indicate the
continued use of Site 7S-F-68 through the Early and
Middle Woodland period, but there is a lack of diag-
nostic ceramics associated with these periods.

The Woodland II settlement system also includes the
same three basic site types, and the increased empha-
sis on cultivated foods in the diet presumably led to
important changes in the Late Woodland or Woodland



IT settlement patterns. In Delaware, Late Woodland
settlement patterns were characterized by increased
sedentism, which was reflected in larger villages lo-
cated adjacent to areas of easily tilled soils, construc-
tion of more permanent structures, and increased use
of food storage facilities (Custer 1984, 1986a).
However, these changes appear to reflect a shifting
emphasis in long established patterns rather than a
fundamental shift. A review of data for the Late
Woodland in the Delaware Valley and Upper
Delmarva Peninsula concluded that there was a gen-
eral continuity in settlement/subsistence systems
from the Middle to Late Woodland periods (Stewart et
al. 1983). The continued use of Site 7S-F-68 indi-
cates that, despite a greater concentration of Late
Woodland populations in the coastal zone and the
lower reaches of major drainages, seasonal procure-
ment sites in the Mid-Peninsular Drainage zone con-
tinued to be used.

There are different settlement models for the Late
Woodland, based on variations in the seasonal move-
ments between environmental zones. For southern
Delaware, a number of settlement pattern models have
been proposed for the Late Woodland Slaughter Creek
complex (Thomas et al. 1975). The excavations at
Site 7S-F-68 have produced evidence of a definite pat-
tern of seasonal use, which has direct implications for
the alternative settlement pattern models developed by
Thomas et al. (1975). The site's botanical assem-
blage, consisting of hickory nuts, sumac, cherry,
sumpweed, and woodbine, is most clearly indicative
of use of the site during the autumn months.
Hickory nuts are at their peak from late September
through early October. Sumac fruits between August
and October, although the root and stemstalk would
be available all year. Cherry trees produce fruit in the
early fall, from late August through September.
Sumpweed achenes ripen around the middle of
October. Ordinarily some hickory nuts would be
available but in declining abundance when sumpweed
is ready to harvest. Woodbine, which is in profusion
during late summer (June through August), is the
only one of the analytically significant botanicals re-
covered that deviates from the pattern of autumn pro-
curement. These results are most consistent with
Model 4 of Thomas et al. (1975), which posits that
the Poorly Drained Woodland zone would have been
most atiractive for exploitation during the fall to late
winter.

Analysis of the lithic assemblage also provided in-
formation pertinent to the issue of settlement pat-
terns. Specifically, examination of the patterns of
raw material procurement focused on the question of
whether groups exploited secondary cobble sources
that were available in the Coastal Plain or whether
they preferred primary sources which were available
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only above the Fall Line. This question is tied
closely to the issue of cyclical versus serial settle-
ment patterns. The types of cortex present on the
lithic artifacts pertain directly to this question.
Simply stated, the presence of cobble cortex implies
exploitation of local secondary sources, while block
cortex implies procurement of raw materials from
somewhere at or above the Fall Line.

The presence of block and cobble cortex indicates that
both primary and secondary sources were exploited by
the groups that visited Site 7S-F-68, but the ratios
show that secondary (cobble) sources were exploited
more frequently than primary sources. This pattern is
certainly not unexpected, given the site's Coastal
Plain setting. The quartz assemblage most strongly
expresses this pattern of local procurement, and is fol-
lowed by jasper, chert, quartzite, chalcedony, and ig-
neous/metamorphic materials. It is clear that cobble
sources were exploited much more frequently than
bedrock sources, especially for the most commonly
used raw materials. This finding is at odds with
Lowery and Custer's (1990) analysis of the lithic as-
semblage from the nearby Crane Point Site; they ar-
gued for the almost exclusive use of primary lithic
sources, with these materials being transported onto
the Deimarva Peninsula as bifacial cores.

This question of changing lithic procurement patterns
through time can be addressed by examining the cul-
turally diagnostic bifaces and by the deposits associ-
ated with the analytical units. Changing procurement
patterns through time are evident in the biface assem-
blage: the possible Paleoindian component utilized
crystal quartz; the Early Archaic component primarily
utilized jasper and chert; the Middle Archaic compo-
nent utilized rhyolite; the Late Archaic/Early
Woodland component used more argillite than any
other raw material; and the Late Woodland component
utilized jasper. With the exception of rhyolite,
argillite, and crystal quartz, all of these raw materials
are available on the Delmarva Peninsula.

The Early AU is dominated by jasper, chert, vein
quartz, and quartzite, and it is likely that the majority
of these materials in the Early AU are related to the
Early Archaic occupation. In the Early AU, cobble
cortex is far more plentiful than block cortex, indicat-
ing a primary use of locally available cobble sources.
It is likely that bedrock sources were exploited, but
the lack of cortex does not provide direct evidence of
bedrock procurement, since similar raw materials were
locally available in secondary deposits. Middle
Archaic groups, represented by the Otter Creek com-
ponent, and Late Archaic/Early Woodland groups did
bring nonlocal raw materials--rhyolite and argillite--
onto the Delmarva. The same pattern of nonlocal
procurement may also apply to the Paleoindian com-




ponent, with its utilization of crystal quartz. Overall,
the Site 7S-F-68 assemblage is more comparable to
that of the Paw Paw Cove Site (Lowery 1989) than
the Crane Point Site (Lowery and Custer 1990); the
lithic assemblage indicates that Early Archaic and
other groups that used Site 7S-F-68 exploited cobble
sources more intensively than bedrock sources, no
doubt because secondary sources were closer and be-
cause they contained sufficient quantities of cryp-
tocrystallines (chert and jasper) to make exploitation
worthwhile.

D. INTRASITE PATTERNING

Site 7S-F-68 has been interpreted as a periodically re-
visited procurement site at which a limited variety of
extractive and maintenance tasks were carried out.
These activities included food processing, consump-
tion, discard of waste, and tool manufacture and main-
tenance. Although these activities may be inferred
individually on the basis of excavated features, tools,
and waste material, activity-area reconstruction fo-
cuses on the spatial arrangement of these activities
within the site.

While there was much overlapping of deposits from
discrete occupational episodes and mixing of deposits
between analytical units, internal site patterning was
evident from various perspectives. First, there were
many examples of diagnostic point types clustering
in certain areas, indicating that individual occupa-
tional phases or episodes occurred within fairly re-
stricted areas of the site. Second, there were a number
of lithic raw material concentrations in well-defined
areas of the site, indicating the presence of well-pre-
served refuse disposal areas. In some cases, concen-
trations of tools and debitage were identified adjacent
to a hearth area, indicating that the hearth area was a
focal points for activities within the site's primary
habitation area.

There were a limited number and variety of feature
types at the site. The feature inventory includes only
one formal cooking/heating area, represented by a
concentration of FCR, although other features sug-
gest the presence of some informal cooking or heat-
ing areas throughout the site. Deposits associated
with the Early Archaic occupations of the site were
concentrated in the South Excavation Block and were
apparently related to with the formal cooking/heating
area. A plant food processing area represented by a
mano and metate were also located in this part of the
site. While the spatial analysis showed a consistent
pattern of Early Archaic projectile points, debitage,
and cobble tools in the South Block, it was also ob-
served that the unifacial tools associated with these
occupations were more widely distributed over the site
area, possibly representing secondary activity areas
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used for tasks such as hide processing. The Early
Archaic use of a hearth area as a focal point of activi-
ties within a campsite conforms to a large body of
ethnographic and excavation data for hunter-gatherer
cultures (Binford 1983).

Although there was only limited evidence of
Paleoindian occupation of the site, the assemblage of
crystal quartz tools and debitage associated with this
component was concentrated in a small area on the
western margin of the site. Feature 21, an activity
area consisting of a cobble chopper and hoe, was
within this area of Paleoindian activity, but it is more
likely associated with the Early Archaic component.

The distribution of Late Archaic/Early Woodland
points and associated raw material concentrations
within the site also exhibited a distinct spatial pat-
tern. Most of these points and associated refuse were
located in the North Excavation Block, suggesting a
shift in the primary occupation area within the site.
This part of the site did not contain a formal cooking
area, but it did contain a number of charcoal concen-
trations that may represent informal cooking or heat-
ing areas. Identification of spatial patterning associ-
ated with the Late Woodland component was limited
by the fact that the Late AU contexts had been sub-
jected to various post-depositional disturbances, par-
ticularly historic cultivation, roadway construction,
and use of the site as a cemetery.

E. ENVIRONMENTAL ADAPTATION

The environmental adaptation theme examines cul-
tural response to environmental conditions, and it is
closely related to the settlement pattern theme. The
site occupies a low ridge surrounded by an expanse of
poorly drained upland wetlands. Catchment analysis
suggests that the critical factor in the choice of site
location was to maximize access 10 these wetland
habitats. The wetland environment would have been
an attractive wildlife habitat, with numerous biotic
resources that could have been exploited by hunting,
foraging, and collecting. The site area did not afford
access to lithic resources nor did it provide the type of
riverine resources that were exploited in base camps
located along stream and river channels.

Given the lengthy period during which the site was
reoccupied and the region's paleoclimatic history, it
was anticipated that the archaeological record might
reflect cultural responses to changing environmental
conditions. However, the data recovery program did
not provide a significant opportunity to reconstruct
the local paleoclimatic history, as a survey of the site
area did not identify any suitable locations for extrac-
tion of pollen cores or other direct evidence of the
changing prehistoric environments. Baseline data




from the surrounding region provide only a general
context for understanding the local Holocene envi-
ronmental sequence.

One of the most notable aspects of the archaeological
record at Site 7S-F-68 is that it contains evidence of
periodic short-term use during all major periods of
Delaware prehistory. Thus, the central issue in ad-
dressing the environmental adaptation theme is under-
standing why this particular locale was periodically
revisited over a period of nearly ten millenia, virtually
the entire Holocene epoch, when profound cultural
and environmental changes were occurring. Using re-
gional environmental data and site-specific informa-
tion about changing tool kits and subsistence pat-
terns, this issue may be addressed by reference to a
general model of cultural adaptation.

When the first Paleoindian groups visited the site, the
local environment would have had an early postglacial
character. While the regional environment would
have been dominated by spruce and fir forests, the
mosaic of wetland areas throughout the Mid-
Peninsular zone would have offered numerous patchy
microenvironmenis that were attractive to large game
animals. The Paleoindian hunting station established
at Site 7S-F-68 was no doubt one of many similarly
positioned hunting stations, most of which have little
or no visibility in the archaeological record.
Establishment of a Paleoindian hunting station at
Site 7S-F-68 marked the initial creation of an anthro-
pogenic habitat. Modification of the site environ-
ment would have been limited at first, but at a mini-
mum it would have required clearing of vegetation and
deposition of refuse from the various maintenance and
processing activities carried out at the hunting sta-
tion.

The first intensive period of site use occurred during
the Early Archaic, at a time when the regional envi-
ronment passed through the Preboreal/Boreal and early
Atlantic climatic episodes. This interval was marked
by a gradual warming and the expansion of a northemn
hardwood forest at the expense of spruce, and regional
models indicate a replacement of the cold-adapted
species by a suite of fauna more adapted to warmer
conditions. At Site 7S-F-68, the Early Archaic was
marked by important changes in the tool kit, most
notably the introduction of tools used for processing
of plant resources--milling stones, grubbing tools,
and hoes. This tool kit and the larger domestilocality
associated with the Early Archaic component indicate
that the anthropogenic habitat associated with the site
would have expanded significantly.

These regional climatic changes associated with the
Atlantic episode included a warming trend that was
accompanied by an increase in precipitation, which in
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turn led to an expansion of forests dominated by hem-
lock and later oak. Throughout the region, the warm,
moist conditions of the Atlantic climatic episode are
believed to have led to the formation and expansion of
wetland habitats. Settlement pattern studies show an
expansion of Early Archaic components (represented
by bifurcate-based points) into wetland areas that are
variously described as interior swamps, freshwater
marshes, ponds, bay/basin features, and springheads
(Custer 1984; Gardner 1987; Steponaitis 1980;
Stewart 1990; Wanser 1982).

Typological evidence indicates use of Site 7S-F-68
throughout the Archaic period, although there is in-
sufficient information to characterize a Middle Archaic
occupation. The frequent use of the site during the
Late Archaic occurred during the Subboreal episode,
an interval of xerothermic conditions which led to an
expansion of grasslands and the dominance of an oak-
hickory forest type. Squirrel and turkey populations
would have benefited from the dominance of nut-bear-
ing trees such as oak and hickory, while species in-
tolerant of dry habitats would have declined. At the
regional level, a reduction in the rate of sea level rise
occurred during the Subboreal episode allowed stable
estuarine environments to form in the tidal areas of
the Delmarva, With the formation of these tidal wet-
land marshes, the Delmarva Peninsula reached its
peak carrying capacity, replete with waterfowl, shell-
fish, and marine fish (Carbone 1976; Custer 1984;
Wesler 1985).

At Site 7S-F-68, a shift in the locus of the primary
habitation site occurred during the Late Archaic,
marked by the distribution of diagnostic points. It is
uncertain whether this shift was a response to the re-
gional environmental changes or related to anthro-
pogenic changes in the site habitat. Subsistence data
indicate that a domesticated variety of sumpweed was
being exploited at the site during Late Archaic times.
The domestication of sumpweed, a species that favors
the marginal areas of wetlands and disturbed ground
conditions such as would be found in anthropogenic
habitats, suggests that prior human modification of
the local environment had become the most critical
facior of the site location by the Late Archaic.
Amelioration of the xerothermic conditions at the
close of the Subboreal permitted the establishment of
modern forest conditions, which continued with mi-
nor fluctuations until European contact. At Site 75-
F-68, harvesting of a domesticated variety of sump-
weed continued through the Late Woodland period, in-
dicating a continuity in site function until the final
replacement of the Native American population by
European groups.




F. TECHNOLOGY

Information pertaining to technology is available
primarily from analysis of the lithic assemblage.
Lithic technology is expressed directly in the tool
production technologies that may be identified as dis-
tinct industries.

The Middle Atlantic region encompasses a diversity
of geological and biological environments that occur
in linear zones from the Appalachian highlands to the
Atlantic coast. These zones are crosscut by major
drainages, including the Delaware River, which ter-
minates in the rich estuarine environments of the
lower Delaware Bay. Above the Fall Line, there is a
wide assortment of igneous, metamorphic, and sedi-
mentary rocks. Below the Fall Line, these bedrock
units are buried by massive sequences of fine sedi-
ments and gravels. The absence of bedrock lithic
sources in the Delmarva Coastal Plain produced a sit-
uation in which the only raw materials that were read-
ily available at Site 7S-F-68 for aboriginal tool pro-
duction technology were redeposited cobbles and scat-
tered deposits of ironstone.

The area surrounding Site 7S-F-68, including virtu-
ally all of the Mid-Peninsular Drainage Divide phys-
iographic zone, falls within a lithic-poor zone, evi-
denced by the scarcity of cobbles deposits in the site
area. Nonetheless, analysis of the lithic assemblage
indicated that the groups that used Site 7S-F-68 relied
heavily on locally available cobble sources, which
contained a range of lithic materials. Four raw mate-
rials account for 95 percent of the lithic assemblage:
jasper, chert, vein quartz, and quartzite. The domi-
nance of these materials in the lithic assemblage is
easily explained by their local availability in sec-
ondary deposits. Although these materials are all lo-
cally available, there are important differences in how
they were used.

The biface industry is the most common industry,
represented by hafted bifaces, unfinished bifaces, inde-
terminate bifaces, and a few miscellaneous types.
The unfinished (i.e., early-stage, middle-stage, and
late-stage) bifaces are believed to be hafted bifaces that
were not completed because they were either rejected
for some reason (e.g., breakage or severe hinge frac-
tures) or the production process was halted so they
could be stored (cached) and completed at a later date.
It is clear that biface production at the site was based
primarily upon secondary sources, and the low num-
ber of failures and rejects reflects the site's consider-
able distance from significant raw material sources.
Several of the bifaces appear to have been used as
knives or scrapers after they broke during production.
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Four bifaces are notable in that they do not fit repre-
sent hafted bifaces or unfinished tools. One isa very
large argillite biface that might more accurately be de-
scribed as a crude bifacial core. Large flake scars on
its surface suggest that large flakes were detached for
the production of points. One of the other miscella-
neous bifaces is a crudely flaked quartzite block that
may have functioned as a chopper, and the other two
are believed to be hoe blades or grubbing tools. Both
of these exhibit a degree of edge rounding and polish-
ing on their bits which supports interpretation of
their use as digging tools. An alternative explanation
is that they functioned as high-duty scrapers.

The flake-tool industry is represented by retouched
flakes, utilized flakes, endscrapers, sidescrapers, and a
denticulated flake. Expedient unifaces--utilized flakes
and retouched flakes--were most commonly manufac-
tured from jasper and chert, with a few made of chal-
cedony, quartz, argillite, igneous/metamorphic mate-
rial, and indeterminate material. Given the analytical
methods used for this study, it is possible that many
flakes that were recorded as debitage may have been
used briefly. This problem is probably most severe
in the quartz assemblage because edge use is difficult
to detect on quartz. A similar detection problems oc-
cur with argillite, as evidence of use is obliterated by
erosion. The formal flake-tool industry is represented
by endscrapers, sidescrapers, and the denticulated
flake. They were probably hafted and designed to be
reused; like the expedient unifacial tools, most were
manufactured from jasper and chert.

Three types of cores were identified: tested cobbles,
polymorphic cores, and bipolar cores. Tested cobbles
may or may not be related to flake-tool production.
They are merely cobbles that had one to three flakes
removed to inspect the suitability of the cobble, but
they were not further reduced. Polymorphic (frechand)
cores are cobbles that have had flakes detached in mul-
tiple directions; platforms were selected opportunisti-
cally and preparation of platforms appears to have
been minimal. Bipolar cores were the most common
type, and they had the lowest mean weight of the
three core types. Bipolar cores are cobbles or pebbles
that have had flakes detached by direct hard-hammer
percussion on an anvil. Jasper accounts for the great
majority of the bipolar cores, followed by quartz and
chert. Because bipolar reduction is a technique for
maximizing available raw materials, bipolar cores are
typically smaller than polymorphic cores. Most
flakes and shatter generated by this technique are suit-
able only for expedient flake tools. However, the
popularity of jasper, quartz, and chert in bipolar reduc-
tion is directly linked to their fine-grained isotropic
structure, which permits detachment of small flakes
with clean, sharp, straight edges.



Flakes and chunks cannot be assigned to any single
industry. They are general byproducts of chipped-
stone tool production, and they constitute more than
half of the assemblage. Jasper and chert account for
three fourths of the assemblage by count and slightly
less than half by weight. The roughly equal numbers
of early reduction flakes and biface reduction flakes
indicate that, in addition to some level of flake-tool
production, both biface production and maintenance
were common activities for the jasper and chert as-
semblage. The quartz assemblage differs in its lower
number of biface flakes and higher number of pieces
of block shatter; these differences are the result of dif-
ferent fracture mechanics—that is, quartz shatters more
readily than chert and jasper. In addition, quartz ap-
parently was more often used for the production of
flake tools than for bifaces. The pattern of quartzite
debitage suggests both flake-tool production and
early- to middle-stage biface production. Rhyolite is
only represented by biface flakes and flake fragments,
while argillite is represented by these types and by
early reduction flakes. The latter flakes indicate dif-
ferent patterns of procurement for argillite and rhyo-
lite.
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The assemblage contained only limited evidence of a
formal groundstone industry; this was a small frag-
ment of highly polished steatite. The informal
groundstone industry (cobble tool industry) includes a
number of cobble tools that represent various activi-
ties--an abrader, a metate, an anvil stone, two pestles,
two manos, two pitted cobbles, seven hammerstones,
and a cobble that may have been used as a chopper.
The majority of these simple tools are made from
quartzite cobbles, and it is likely that most of these
cobbles were collected from the same secondary de-
posits used as a source area for the chipped-stone
tools. The two largest cobble tools--a basalt metate
and a siltstone pestle--may have been brought to the
site from sources near the Fall Line because it is un-
certain if cobbles of this size are available on the
Delmarva Peninsula; these tools probably represent a
plant processing unit. A number of cobble tools had
evidence of multiple functions, and two cobble tools
were recycled as cooking and heating stones, thus end-
ing up as cracked cobbles in the FCR assemblage.
The multiple functions and recycling of cobbles pro-
vides additional evidence of the paucity of lithic raw
materials in the site area.
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GLOSSARY
aeolian - wind-borne.
anadromous - fish that ascend rivers upward from the sea for breeding, such as salmon, shad, or sturgeon.
argillite - a metamorphosed mudstone cemented by silica and lacking slaty cleavage.

assemblage - collection of persons or things; in this context, the collection of artifacts from a particular site, from a
stratigraphic level or cultural component within the site, or of a particular artifact class, such as lithics
O Ceramics.

biface - a stone tool bearing flake scars on both faces.

bipolar - lithic manufacturing technique of resting core on anvil and striking the core with a percussor; bipolar
flakes typically exhibit sheared cones of force, diffuse bulbs of percussion, closely spaced ripple
marks, and crushed and splintered platforms; bipolar cores are typically tabular in shape, exhibit heavy
crushing and battering, and flake scars tend to be oriented along the long axis of the core.

catchment area - the area exploited for resources by the local population.

chalcedony - a cryptocrystalline variety of quartz, predominantly silica and having the near luster of paraffin wax;
may be transparent or translucent and of various colors.

chert - a fine-grained, siliceous, sedimentary rock, generally light-colored; an impure variety of chalcedony
resembling flint.

chronology - pertains to the basic temporal units of prehistory and the time span reflected in archaeological site
stratigraphy.

cobble tool - cobbles used for various tasks with little or no prior modification; battered, crushed, pitted, and/or
smoothed surfaces identify these cobbles as tools.

core - nucleus; a mass of lithic material often shaped by the worker to allow the removal of a definite type of flake or
blade.

cortex - natural rind or weathered outer Iayer on flint-like materials; observations of cortex provide information on
tool manufacturing techniques and on methods of raw material procurement: presence of cortex
indicates early- to middle-stage tool manufacturing activity.

cracked rock - includes all fragments of lithic debris that cannot be attributed to stone tool production; represents
cobbles and/or chunks of local bedrock that may have been used in heating or cooking activities (fire-
cracked rock).

cultigen - a cultivated plant for which a wild ancestor is known, for example, cormn.

debitage - residual lithic material resulting from tool manufacture; represents intentional and unintentional breakage
of artifacts either through manufacture or function; debitage flakes may represent the various stages of
progress of the raw material from the original form to the finished tool.

edge damage - known by a variety of terms including "microflaking” and "utilization damage,” this refers to the
scars created along the edge of a utilized tool; visible as tiny flakes removed from the utilized surface.

expedient tool - a tool produced casually or opportunistically from readily available material, including cobbles,

pebbles, or large waste flakes from formal tool manufacture; expedient tools are characterized by little,
if any, modification prior to use.
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Sfaunal remains - includes both bone and shell refuse, as well as tools and omaments.

floral remains - include both charred and uncharred plant materials such as seeds, nuts, shells, and wood.

flotation - process of sifting soil samples through a fine screen while running a steady stream of water over the
sample; residual materials such as tiny artifacts, seeds, and bones are separated out into light and heavy
fractions for analysis.

geomorphology - the study of landforms; concentrates on both the description of Iandforms, as well as the chemical
and physical processes that create the features present at the surface of the earth.

groundstone tools - formal stone tools and ornaments that were manufactured by pecking, grinding, and sometimes
flaking.

intrasite patterning - horizontal and vertical site structure; focuses on the delineation of task- specific activity areas
and site formation processes.

ironstone - a hard sedimentary rock high in iron content such as siderite.

Jasper - an opaque cryptocrystalline quartz of a variety of colors, usually yellowish brown to reddish brown.
lithic - of, related to, or made of stone.

palynology - a specialized form of botanical analysis which examines residual pollen and spores.

pedology - a branch of geology that focuses on the study of soils and soils development.

plowzone - that portion of the stratigraphy in which plowing has taken place; generally abbreviated as the "Ap-
horizon'.

quartz - crystalline, non-metallic, mineral consisting of silicon dioxide; typically occurs in hexagonal crystals or
crystalline masses.

quartzite - a compact granular rock composed of quartz and dernived from sandstone by heat and pressure.

residue analysis - chemical analysis of a variety of use-related, protein-based residues present on lithic and ceramic
artifacts; includes animal remains such as blood and fish oil or plant products such as seeds, grains, and
sap.

rhyolite - light colored, extrusive, igneous rock with abundant quartz and a very fine-grained texture.

settlement pattern - pertains to a group's adaptation to the environment within a regional perspective.

stratigraphy - the origin, composition, and succession of natural soil or rock or cultural layers.

stratum - (i) a mass of sedimentary deposits laying in a vertical sequence; (ii) a layer in which archaeological material
(as artifacts or dwelling remains) is found within a site.

steatite - soapstone; fine-grained, relatively soft, compact rock whose principal constituent is talc.

subsistence - a source or means of obtaining those materials essential to the maintenance of life such as food and
shelter; in archaeology, subsistence deals primarily with dietary composition and food procurement
strategies.

temper - in pottery manufacture, temper is the material added to the clay that modifies its properties when wet or dry,
as well as during and after firing; can include fiber, shell, grit, sand, or fragments of fired clay.

uniface - a stone tool flaked on one surface only.
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waste flake - discarded lithic flakes not suitable for use; usually resulting from platform preparation, trimming,
quarrying or mining waste, and removal of cortex.
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STATE OF DELAWARE

DepARTMENT OF TRANSPORTATION
P.O.Box 778
THOMAS R. CARPER DOVER. DELAWARE 19903
GOVERNOR

ARCHAEOLOGICAL EXCAVATIONS ALONG U.S.ROUTE 113

The Delaware Department of Transportation (DelDOT), in conjunction with The Cultural Resource
Group of Louis Berger & Associates, Inc., is conducting an archaeological excavation program at
a small prehistoric campsite near Redden. DelDOT plans to improve U.S. Route 113 between
Georgetown and Milford by the addition of two additional travel lanes, which will alleviate traffic
congestion and safety deficiencies.

DelDOT's planning studies included a survey for historic properties along the Route 113 corridor,
and this resulted in the identification of seven archaeological sites, in addition to a number of
historic buildings. In 1991, preliminary excavations were completed at the seven archaeological
sites, and one site, designated 7S-F-68, was determined to merit additional excavation before
construction of the new roadway.

The site chosen for excavation is located just south of Redden Crossroads. According to the
Delaware state plan for management of archaeological resources, there is very little information
available concerning prehistoric settlement in this area. The present excavations will therefore help
to fill a gap in our knowledge of Delaware prehistory. Site 7S-F-68 was used repeatedly by
prehistoric groups, beginning as early as 6500 B.C. and continuing until the period of historic
settlement. There are no streams nearby that might have provided a source of water or facilitated
travel, although there is a small wetland to the south of the site that might have attracted game or
provided important plant foods. It is believed that prehistoric groups used the site only for brief
visits and that these groups would have maintained their larger, more permanent camps or villages
in the lower reaches of streams that flowed into the Chesapeake or Delaware Bays.

The 1992 excavations will focus on the exposure of large block areas within the site, in order to
recover information concerning the internal structure of the campsite. Most of the material
recovered consists of pottery fragments and debris from the manufacture and reshaping of stone
tools. Discarded tools such as hide scrapers, spear points, and milling stones are also found at the
site. Cooking areas are also preserved in the form of charcoal stains. After excavation, the
recovered material will be cataloged and a number of specialized tests will be undertaken to assist
in dating the periods of occupation, the types of animals that were hunted, and the types of
vegetable foods that were used at the site.

If you would like additional information concerning the project, please contact Kevin Cunningham,
DelDOT Archaeologist, at 739-4642 or Charles LeeDecker at the site.

" ,,‘-\'\-'De/DOT —




APPENDIX B

Prehistoric Artifact Catalog

This material is available at the agencies listed below:

Archaeology Laboratory

Louis Berger & Associates, Inc.

100 Halsted Street

East Orange, NJ 07019

Contact: Sharla Azizi, Laboratory Supervisor
(201) 678-1960

Delaware Department of Transportation
Division of Highways

U.S. Route 113

Dover, DE 19903

Contact: Kevin Cunningham, Archaeologist
(302) 739-4644

Please note the Tables of information on pages 61, 62, 63, 64, 73, 75, 80, 81 and 82.
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APPENDIX C

Floral and Faunal Catalog

This material is available at the agencies listed below:

Archaeology Laboratory

Louis Berger & Associates, Inc.

100 Halsted Street

East Orange, NJ 07019

Contact: Sharla Azizi, Laboratory Supervisor
(201) 678-1960

Delaware Department of Transportation
Division of Highways

U.S. Route 113

Dover, DE 19903

Contact: Kevin Cunningham, Archaeologist
(302) 7394644

Please note the Tables of information on pages 124, 126, 127, 128, 129, 139 and 141.
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